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This month Pennsylvania-Central Airlines enters upon its twelfth consecutive year of 
operations . . . connecting Washington, D. C. with northern industrial centers. As its 
swift Boeing airliners roll up rrfillions on millions of miles of faultless service, it is 
worthy of note that every airplane in the fleet is powered by Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT 
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AIRCRAFT CORPORATION, EAST HARTFORD, CONNECTICUT 
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ALL PURPOSE RECEIVER 

RA-6 TYPE 


In modern transport operation, where safety is of prime 
importance, increasing consideration is being given to the 
auxiliary radio receiver as a safeguard against interrupted 
communications due to tube or power supply' failures in 
the main unit. 

The Bendix Radio Type RA-6 Aircraft Radio Receiver 
is ideally suited for this service. It incorporates provision 
for operation from dry batteries as well as from the nor- 
mal power supply and is arranged for either local or re- 
mote control. It weighs less than 1 5 pounds. 

For further information on this and other Bendix Radio 
equipment for private and commercial applications, write 

BENDIX RADIO CORPORATION, CHICAGO, ILL. 


BENDIX RADIO CORPORATION. U. S. A 




THE NEW CUB — THE PLANE FOR 
THE AVERAGE MAN/ 



For the man with average business and social interests . . . 
who earns an average income, lives in an average-priced 
home and drives an average-priced car . . . yet has the 
natural wanderlust of any full-blooded American, the new 
Cub airplane is a practical investment in reliable, time- 
saving, economical, comfortable transportation! 

Costing but $1270 F.A.F. factory . . . and requiring a down 
payment of only $425 . . . the Cub is the easiest plane in the 
world to buy. Because it gives more than 25 miles to the 
gallon of gas, and uses practically no oil, you can fly a Cub 
for less than you can drive your car. Above all, it's the 
safest, most dependable, easiest-to-fly plane ever built. If 
you are an average man, it's the plane for you! Practically 
one-third of all commercial airplanes being purchased are 
Cubs, the world's fastest selling airplane. 


tow PRICES 

CUBTRAI N ER J 425 down 
COBSPORT *46 5 down 

*63 5 down 



COUNT THE CUBS 


THE WORLD'S FASTEST SELLING AIRPLANE 
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Here’s MORE PROOF that PARKS’ TRAINING is recognized throughout the entire world 



“The selection of these men 

Rests entirely on YOUR JUDGMENT’ 





F IFTEEN graduates of Parks Air College are now profitably employed by TACA in 
Central America, the land of Silver Mines, Banana Groves, and Chicle Plantations. 
Parks' trained men play an important part in keeping the airliners of Transportes Aereos 
Centro-Americanos, Ltd., winging their way through British Honduras, Guatemala, 
Honduras, Nicaragua and El Salvador. TACA is in its seventh year of operation. 
Forty planes carry 6000 tons of freight, 20,000 passengers a year . . . flying 6000 
miles every day. Following a letter to Parks Air College, President Yerex cabled, 
"Have position for three Co-pilots. . . . Arrange passports. , . . Need two more 
mechanics. . . . The selection of these men rests entirely on your judgment," 
The remarkable placement record of Parks graduates is based upon thoroughness, 
practical nature of the training provided and the high standards of performance 
maintained in four major courses. Professional Flight and Executive Course: 
Aviation Operations and Executive Course: Maintenance Engineering Course: 


PARKS AIR COLLEGE 




COMMERCIAL AVIATION Parks’ Maintenance Engineering Course, Qualifies graduates for employment on 
AfipAaveA any major airline in the world e Get all the facts at once • Mail the coupon today . 


AVIATION 










]VIore miles are flown with 


TEXACO 


than with 


any other brand! 



75,700 miles a day! That's the mileage flown 
on Texaco ... by the airlines alone. 

This is many thousands of miles more than is flown 
with any other brand. 

The reason for this preference is performance. 
Using Texaco Aviation Gasoline, for example, you'll 
have cool-running engines. You’ll have a gasoline 
built to meet the needs of constantly mounting mean 
effective pressures. You’ll enjoy top performance. 

More important than all, you can get the right 
grade of Texaco Aviation Gasoline to suit your 
engine, as it is available in several octane ratings . . . 
and at all important airports. 

Trained aviation engineers are available for con- 
sultation on the selection and application of Texaco 
Aviation Products. Prompt deliveries assured through 
2108 warehouse plants throughout the United States. 
The Texas Company, 135 East 42nd Street, N. Y. C. 

TEXACO 







1 Airplane Oils, 
all, are at their 


Texaco Asphalt builds resilient, rugged, econom- 
aprons. driveways and parking areas '. 


TEXACO AVIATION GASOLINE * NEW TEXACO AIRPLANE OIL FOR 
ENGINE CYLINDERS AND BEARINGS, SUPERCHARGER BEARINGS AND 
DRIVE GEARS * TEXACO OIL FOR MAGNETO AND STARTER BEARINGS 
TEXACO MARFAK NO. 2 FOR ROCKER ARMS ANO WHEEL-BEARINGS 



A S O L I N E 




Boeing School of Aeronautics ^ 
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has vastly greater 

speed, greater range, and proven reliability in short, GREATER STRIK- 
ING POWER. Model 166, the latest and greatest of the world-known 
bombardment aircraft developed by Martin, is available for export. 


NEW 


MARTIN 


BALTIMORE, MARYLAND, U. S. A. 
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Completes TWO YEARS of SERVICE 
on "THE VALLEY LEVEL ROUTE” 


O N MAY 1 , 1936 , the first twin engine 
planes to serve the M i ssissippi Val- 
ley began operation between Chicago 
and New Orleans on six-hour schedules. 
These planes, the engines which power 
them, the fuels they burn and the acces- 
sories with which they are equipped, to- 


gether have set an enviable record of 
dependability in two and a half million 
miles of operation. The management of 
the company, while taking a pardonable 
pride in the line’s national standing, 
desires particularly to acknowledge the 
excellence of the products which have 
made this record possible. 


to the Following Manufacturers 


LOCKHEED Airplanes WRIGHT Engines 


P f^ j l f! ^ ^ Through the years the "Valley Level Route" has 


grown steadily in importance to the whole people 
of the United States. 



SHELL Gasoline 


Hamilton Standard GOODYEAR Tires 
Propellers 


Connecting every transcontinental air line with schedules carefully designed 
to provide the maximum in frequency and convenience, Chicago and Southern 
offers the traveling public quick access to every important city of the mid-west 
and south. In this it has been assisted by the superb airport facilities of Chicago, 
New Orleans, Memphis and St. Louis, by a federal airway of exceptional excel- 
lence, by the unfailing support and patronage of the communities which it serves, 
and by the consistent cooperation of all the nation's air transport systems. 



“THE RAINBOW” Afternoon Flights Return 
to Chicago and Southern's Schedule May 1st 





B. G. Spark Plugs SINCLAIR Pennsylvania 
, a Aircraft Engine Oils 




In fitting commemoration of its second anniversary, Chicago 
and Southern again presents ‘‘The Rainbow”, leaving Chicago 
daily at 4:00 p.m. with arrival in New Orleans 10:05 p.m., and 
leaving New Orleans at 1:00 p.m., with arrival in Chicago at 
7:08 p.m. Extra fast — no extra fare. The addition of “The 
Rainbow” to the Chicago and Southern fleet increases service 
over “The Valley Level Route” to 3 flights each way, each day. 
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Radio Equipment 
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KOLLSMAN Instruments 
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THE NEW EECTRO-SHEARS 
FOR FASTER STRAIGHT CUTS 
- SHARPER CURVES 


J-iECTRO-SHEAR saves time and money on a wide variety of sheet 
metal operations. Lcctro-Shear is lighter, easier to handle — makes 
faster straight cuts— and because of the special design of its cutting 
head, cuts on a radius as small as %-inch. Lectro-Shear is lighter, 
better balanced, unusually powerful and rugged, cuts varying types 
and thicknesses of metal. Blades are easily sharpened and adjusted. 
Two sizes— capacity up to 16 and up to 18-gauge metal. Ask your 
Jobber for a demonstration— or write for details. The Black & 
Decker Mfg. Co., 738 Pennsylvania Avenue, Towson, Maryland. 



» Here's one that no U.S. airline 
press agent has thought of yet as an 
alibi for a traffic drop. A release 
from the Dutch colonial airline 
K.N.I.L.M. states, “About 1,100 pas- 
sengers entrusted themselves to the 
KNILM, which is approximately the 
same amount as for January 1937 and 
even higher than for the same month 
of 1936. January 1938 was marked 
by a decided lack of traveling spirit. 
People were looking forward to the 
happy event in the Royal Family and 
preferred to stay at home as much as 
possible." (The italics are ours. — Ed.] 

» Announced during the recent Los 
Angeles aircraft show was Waldo 
Waterman's latest brainchild, a mili- 
tary adaption of his flying automobile. 
Waldo's idea is to give the Arrowbile 
a little more power, equip it with a 
machine gunner in a rotatable tur- 
ret, and use it as a flyable armored 
car. Theory is that such portable 
machine gun nests be flown to the 
rear of enemy lines in considerable 
numbers, there to shed their wings 
(on the ground, of course) and 
trundle off to harass enemy troops 
with a concentrated machine gun at- 

» Aviation's editorial staff has been 
on the loose again in a big way. Air- 
line travel for the month totaled over 
1 5,000 miles with Sayre’s loop of New 
York to Los Angeles to Seattle and 
back, and the editor's trip to Los 
Angeles-San Diego and return. Al- 
together we had a close-up look at 
operations on TWA, WAE, UAL and 
NWA, visited Douglas, Lockheed, 
Vultee, Consolidated, Ryan, Solar, 
Boeing, Curtiss-Wright Tech, Aero 
I.T.I., and a dozen other important 
western manufacturers. Not to men- 
tion attendance at the Los Angeles 
Show (See page 26) — and a look-see 
at the movie industry. — thanks to Para- 


of the World 


mount, whose technicolor production 
“Men With Wings” will shortly be 
in circulation. 

» Incidentally, for "Men With 
Wings,” Paramount has assembled an 
extraordinary collection of war-time 
airplanes, some real, some phoney, 
most of them flyable. The line-up on 
Van Nuys airport of Fokkers, SE-5s, 


Spads, Nieuports, DH-4s and Camels 
took us back to our Cadet days of 1918 
when we had to be able to recognize 
them all miles away from a little book 
of silhouettes. 

» Earl Ortman staged a National 
Air pre-view for some of the boys 
at the Los Angeles aircraft show 
when he ran an unofficial trial speed 
run around the 10-mile triangular 
closed course at Los Angeles airport. 
Earl pushed the throttle open on his 
Pratt & Whitney powered Rider racer 
and roared around six laps for a total 
time of 12 min. 26 sec., averaging 
289.8 rn.p.h. for the 60 mile distance 
and turning his fastest lap at a shade 
better than 300 rn.p.h. It was all very 
unofficial, but also quite convincing. 

» One of the features of the Electro- 
matic Propeller Corp. display at the 
L.A. show was a framed page from 
1917 copy of Aviation magazine in 
which the original electrically con- 
trollable propeller was described. One 
of their latest models was displayed. 






We sincerely believe that landing-gear layout 
in the aircraft you design and build should be 
a shared responsibility - . . and we earnestly 
urge you to permit us to share it with you. 

So many inter-related factors are involved 
in these projects that a completely specialized 
organization such as Bendix can be of enor- 
mous service to your staff. 

The result will inevitably be a more per- 
fectly correlated design . . . the satisfying 
result of early Consultation, Cooperation and 
conscientious, continuing Service. 
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BENDIX 

AIRPLANE WHEELS ■ BRAKES • PILOT SEATS • PNEUDRAIILIC SHOCK STRUTS 


AVIATION 



» Years ago entomologist Dr. 
Charles Townsend amazed the world 
with with his reports that the deer 
botfly had a top speed of over 800 
rn.p.h., making it the fastest thing on 
earth. However, Dr. Irving Lang- 
muir has just concluded a series of 
experiments which prove that the bot- 
fly is actually capable of a high speed 
of about 25 m.p.h. 

We hope that this correction of his 
figures will not prove too discouraging 
to Dr. Townsend, as with this ex- 
perience he should be able to obtain a 



well-paid position in the publicity de- 
partment of some airplane manu- 
facturing company. 

» U. S. Army officials say that in 
the process of “streamlining” the 
cavalry organization they are going 
to discard the Army mule altogether, 
replacing the pack trains of old with 
motor trucks and cargo airplanes. 

As a result of this change many 
sentimentalists may fear that the tra- 
ditionally molten and violent language 
of the mule skinner may be lost to 
posterity, but we can reassure them 
with the knowledge that the airplane 


engines will still have to be started 
on cold days. 

» If you iiafpen to be cruising along 
enjoying the scenery in your private 
plane tills summer and some farmer 
takes a couple of pot shots at you, 
don't consider it as a personal matter. 
The farmer probably will have been 
bootlegging a couple of extra crops on 
acres where he was supposed to have 
planted nothing and his shooting will 
be just to keep the "revenooers" away. 
You see the Agricultural Adjustment 
Administration has decided to make 
aerial maps this summer to check up 
on the acres the farmers have actually 
planted. 

» An A. P. dispatch tells of an air- 
line pilot who found himself with a 
landing gear stuck in the retracted 
position. For a while he thought he 
would have to make the best of a bad 
situation with a landing in that con- 
dition, but finally “Working on radioed 
instructions, Hollenbeck took up the 
plane's floor boards and lowered the 
wheel with a seat strap while his co- 
pilot circled the field.” 

Experience at tinkering with the 
old Model “T” Ford has proven valu- 
able to many pilots and mechanics. — 
and designers too. As we recall our 
own Model “T" driving performance, 
we used to get about ten miles per 
radiator refill, fifteen miles per raising 


of the hood, and twenty miles per 
taking up of the floor boards. 

« It is 1-roiiabi.e that modern air- 
plane design owes more to the thresh- 
ing machine, cream separator, ami 
Model “T's than is generally real- 
ized. One of the best designers in the 
country of clever gadgets and fittings 
for airplanes always passes off com- 
pliments on his new ideas with, “Oh. 
f saw that device on a reaper-and- 
binder years ago.” 

We have always been amazed at the 
excellent airplanes turned out before 
and during the war by the early de- 
signers, who had been recruited from 
the farms near the factories. Most 
of them had no more technical educa- 
tion than a Cherokee Indian and yet 
many present-day designers have been 
startled to find that their inventions 
were anticipated by patents granted to 
these farmer-designers twenty years 


» Readers will probably remember 
the old joke about the London pedes- 
trian who was groping his way along 
a street, completely lost, in one of the 
famous English pea-soup fogs. As 
a shadow passed by him in the gloom 
he asked, "Pardon me, sir, can you 
tell me where this street will lake 
me?”, and the voice from the fog 
answered, “Yes. Into the river. I 
just climbed out of it.” 

This story makes one a bit discon- 



certed about the new S. Davis Wilson 
Airport in Philadelphia, recently dedi- 
cated. The newspaper description of 
the dedication in the Evening Public 
Ledger, of that city, states, “While 
aloft Bircher showed Mayor Wilson a 
blind runway under construction. It 
leads to the river and is for the benefit 
of pilots landing in fogs.” 

» The average pilot must have his 
little joke, it seems, regardless of the 
situation. According to a news item 
recently a pilot had a forced landing 

in a lake near shore. His plane 
promptly sank but he managed to 
swim to safety, unobserved by would- 
be rescuers. When their boat arrived 
on the scene all that could be found 
was “a helmet and a pair of giggles 
floating on the surface.” 




THE COAST GUARD 



People who think of Service Aviation are prone to 
think in terms of Air Corps and Naval Aviation only, 
and to overlook entirely a smaller but equally import- 
ant branch, — The Coast Guard. About the only time 
the Coast Guard gets its due share of publicity is on 
those rare occasions when ships burn at sea. or when 
a seaman on a freighter comes down with appendicitis 
and has to be transferred ashore in a hurry. But 
beyond such occasions that make headlines, our Coast 
Guard Aviation is carrying out a multitude of duties, 
day in and day out, on a scale that the average citizen 
knows nothing about. In this issue we have tried to 
go behind the scenes with the Coast Guard, passing too 
lightly, perhaps, over the spectacular elements, but 
trying to find out just what and who make it tick. It 
should be obvious to anyone who reads Mr. Sayre's 
story of Coast Guard Aviation that it is a branch of 
government service that rates a great deal more credit 
than is usually accorded it, and that it is an important 
element in our national defenses, both in peace time 
and in war time. (Left: A C.G. Hall-Aluminum patrol 
boat salues R.M.S. Queen Mary over New York 
Harbor.) 


PROBLEM NO. 2 

Last month wc presented a series of arguments in 
favor of the establishment of a centralized Aviation 
Authority. So far the matter of passage of the 
enabling legislation is still in abeyance, with the odds 
better than even on the passage this session of the 
reconciled Lea and McCarran bills. 

Assuming, therefore, that something will be done 
before Congress adjourns to go about repairing its 
political fences in the hinterlands, the next important 
problem to be considered is the matter of personnel 
for the Commission. The ultimate success or failure 
of the idea depends almost entirely on the type of 
commissioner selected. Clearly, if appointments are 
to be made on a purely political basis we may find our- 
selves much worse off with a Commission than without 


Aviation for May, ms 



DFs NEEDED 


it. Naive as it may seem to some, howevt-i, we are 
quite hopeful that the administration is recognizing 
the importance of the situation and will make its 
selections on a basis of fitness rather than of political 
expediency. 

The essential qualifications for selection are not 
difficult to write down. Obviously, membership should 
be made up of men with a wide knowledge of the 
aviation industry, men who know intimately the prob- 
lems facing its several elements, men capable of taking 
a broad gage, long range view of aviation's complicated 
problems. Furthermore, the interests of the commis- 
sioners should be horizontal rather than vertical. 
There is some danger in having individuals who are 
too definitely committed to promoting a special inter- 
est in this or that phase of aviation. All members 
should have had experience and training broad 
enough to cut through any such narrow partisonship. 

Not only must professional interests not be in con- 
flict, but it is also important that the men chosen be 
personally compatible. We have too many outstanding 
examples of government commissions which have failed 
in their objectives because of personal differences 
among the membership. The recent TVA tempest 
and the troubles of the Coal Commission are but two 
outstanding examples. Not that the members of any 
commission must be unanimous in all their opinions, 
but the really important element is an ability to settle 
their differences of opinion amicably and on a rational 

It may not be an easy matter to obtain five qualified 
men who can work together, but it is an ideal that 
must be accomplished if the new Authority is to 
satisfactorily settle aviation's present problems and 
start it off on the road that will give it the utmost 
freedom of development. Here is a rare opportunity, 
however, for the entire aviation industry to exhibit 
an unusual degree of good sense in permitting the 
administration to select a group of men to handle its af- 
fairs in the future on the broadest possible lines, without 
attempting to shackle them to the promotion of special 
interests. We are very hopeful that it can and will 


Twice this winter we have had incidents that came 
within a hair of turning into accidents, and which have 
shown up a very serious fault in our present system of 
air navigation aids. In both cases, transport airplanes 
carrying passengers were blown off their courses, 
wandered about aimlessly in storm conditions, and 
partly through good luck and partly through good 
management, finally landed safely with fuel tanks 
practically dry. 

In both cases the aids to navigation available to the 
pilots from ground stations or in their own cockpits 
failed to indicate to the pilots their true positions, 
although in neither case were radio sets inoperative. 
They were both caught out in conditions in which 
every element piled up on the negative side. In spite 
of the radio range network, and in spite of radio com- 
pass installations on the ships, neither pilot was able 
to work out his problem in time to avoid exposing 
his ship and his passengers to extraordinary hazards. 

The one thing that was lacking in the picture was 
the ability of the ground to get bearings on the air- 
craft. If there had been available at two or three 
points along the eastern seaboard direction finding 
equipment on the ground, neither one of the pilots 
need have been lost for more than a few minutes at 
the most. Continuous cross bearings from two or 
three stations could have given "fixes" at short inter- 
vals and the pilots could have been directed toward 
weather-free airports long before their fuel approached 
the point of exhaustion. 

We do not believe that our radio range system should 
be abandoned in favor of DF on the European plan 
for ordinary flight or control, but we are convinced 
that there should be at least a dozen well-equipped DF 
stations scattered about the country which could be 
instantly available to monitor any flights that wander 
away from the airways under extraordinary condi- 
tions. Such a step is essential to close the last gap 
in the present pattern of our airway aids. For safety’s 
sake something should be done about it before another 



EAL 


— embarks on its second 
decade of flying operations 
with Captain E. V. Ricken- 
backer at the controls. 
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Substituting flying clubs for bridge clubs should 
bring about a new era of domestic tranquility. 


By Nancy Swartz 




How much is 

100 OCTANE 


Higher grades of aviation fuels 
hold out prospects for better 
engine performance. Abstracts 
from three papers read before 
the Airline Maintenance Con- 
ference at Dallas. 


.WORTH? 


glNCE OPERATING PERSONNEL GEN- 

particular, have more than passing in- 
terest in the effects on their equipment 
of the higher octane fuels shortly to 
be generally available, one whole ses- 
sion of the recent meeting of the Air- 
line Maintenance Committee was de- 
voted to the discussion of 100 octane 
gasolines. Most fortunate was the 
fact that a group of outstanding fuel 
technicians attended the meetings, and 
three, J. H. Doolittle of Shell, W. H. 
Hubner of Universal Oil Products Co., 
and S. D. Heron of the Ethyl Gas 
Corporation, made the results of their 
own experience available to the air 
lines by means of prepared papers 
and informal discussion. It is to be 
regretted that space limitation makes 
impossible the complete presentation 
of all three papers here. Neither has 
an effort been made to abstract the 
complete content of any of them, but 
below are quotations in exlenso cover- 
ing specific points that seemed of im- 
portance to operating people. 

Jimmie Doolittle started the ball 
rolling with a comprehensive paper on 
the whole fuel problem with particular 
reference to 100 octane. He listed the 
desirable characteristics of any avia- 
tion gasoline as follows: 

(a) High anti-knock value. Freedom 
from tendency to detonate. 

(b) High heat value. More miles per 
pound and preferably per gallon, as well. 

(c) Ease of starting. 

(d) High volatility. Good distribution 
and no crankcase dilution. 

(e) Temperature stability. The gaso- 
line should retain its knock rating under 
‘‘punishment” i.e., high temperatures and 
pressures in the engine. 

(f) High lead susceptibility. In order 
to minimize the lead required, it is de- 
sirable that a small amount should cause 


(g) Immiscibility. It should not mix 
with water. In water displacement de- 
livery systems, water is pumped into the 
bottom of the storage tank and the gaso- 
line is forced out at the top. It is also 
possible that if a fuel which picked up 
water became saturated with it, a change 
in temperature might cause the water to 
separate out in the tank, lines, or car- 
buretor. 

(h) Low vapor pressure. The gasoline 
should not tend to vaporize and form 
vapor locks in the gasoline lines. 

(i) Stability in storage. It should not 
form gum or lose anti-knock value, even 
after prolonged storage. 

(j) Freedom from gum. Gum tends 
to stick rings and valves. 

(k) Low freezing point. 

(l) Low sulphur content. Sulphur 
tends toward corrosion, bad odor, and 
reduction of lead susceptibility. 

(m) Cleanliness. It should be free 
from water, dirt, and other impurities. 

(n) Pleasant odor. 

Some high octane blending com- 
pounds. he pointed out, also have the 
desirable characteristic of inhibiting 
carburetor icing, or of removing ice 
once it has formed. 

One hundred octane fuel is designed 
to meet the same specifications as the 
87 octane gasolines now used by most 
airlines, except that it contains a 
higher percentage of hydrocarbons of 
a high knock rating. The lead con- 
tent is actually lower than most other 
fuels — as it contains only 3 cc of 
tetraethyl lead per gallon against the 
6 cc allowed for the regular Army 92 

Generally speaking, 100 octane fuel. 
in engines designed specifically for its 
use, will permit about 25 per cent 
increase in power or about 12 per 
cent reduction in specific fuel con- 
sumption. No attempt was made to 


point out the savings in operating 
costs that might be effected through 
such savings, but, said Doolittle, ‘‘at- 
tention is invited to the fact that 800 
gallons of gasoline, the normal full 
tank load of a DC-3 or D.S.T., weighs 

4,800 pounds. Twelve per cent of 

4,800 pounds is 576 pounds. The 
value, in dollars, of a pound saved in 
weight over the useful life of an air- 
plane has been variously set from $10 
to $2,200. The first figure represents 
a fair penalty for over-weight and the 
second is the rough figure arrived at 
by circulating the earning power at 
33 cents per mile on 300 lb. at 200 
mph, on the basis of 2,000 hrs. per 
yr. over a period of five years. Actu- 
ally, 576 X $10 is only $5,760 saved 
over the life of the airplane, but 
576 X $2,200 is over $1,250,000. This 
amount would not be earned in prac- 
tice because it pre-supposes full load 
operation, at all times, with the best 
paying load. A large part of it may 
be realized, however, and furthermore, 
we would point out that we have 
considered the saving in fuel weight 
only and have not taken into con- 
sideration the important items of in- 
creased performance due to reduced 
frontal area and reduced weight in the 
smaller, more powerful 100 octane en- 
gines. The additional cost, at 5 cents 
per gallon premium, for 100 octane 
fuel, over this period at 90 gallons 
per hour, is 5 cents X 90 X 2,000 
X 5, or $45,000, a very small part of 
the potential $1,250,000 saving; less 
than 4 per cent, in fact. Cruising at 
200 m.p.h. at 550 hp. per engine, the 
range on 87 octane, taking a specific 
fuel consumption of .43 lb. per 


4.800 X 200 
1,100 X .-13 


= 2,030 miles. 


At .38 lb. per hp.-hr., using 100 octane 
fuel, the range would be 2,300 miles. 

‘‘At this time it should be pointed 
out that in high output engines using 
100 octane fuel, the critical punish- 
ment of the fuel will occur at lean 
mixture cruising and not during take- 
off. This means that in the engines 
of the future only one fuel will be 
used, and not a high octane fuel for 
take-off and a lower octane fuel for 
cruising. This tendency is already 
indicated in the more modern engines 
in use today. 

“Detonation, unlike pre-ignition, 
which, as the name implies, is merely 
early ignition and is followed by nor- 
mal burning, is a phenomenon in 
which the flame propagation, either 
on a single flame front or a multiple 
flame front, is about ten times as rapid 
as under normal combustion. Deto- 
nation is accompanied by extremely 
high temperatures and pressures, and 
if sufficiently severe, or if allowed to 
continue for a long enough time, will 
prove destructive to the engine. The 
first part to fail is, ordinarily, the pis- 
ton, although the cylinder and, in high 
output engines, the spark plugs, valves, 
and even the connecting rods and 
bearings may suffer." 

Heron, in discussing the effect of 
octane number on performance, said 
“The recent bulletin of the Depart- 
ment of Commerce (Air Commerce 
Bulletin TN 624, November 15, 1937) 
concerning the inadequacy of present 
airports for take-off of large aircraft 
shortly to be ready for service has 
emphasized the importance of take-off 
characteristics. One large and ex- 
perienced operator has calculated that 
a 20 per cent increase of take-off 
power reduces the length of the take- 
off run by 45 per cent in the case of 
large multi-engine transports. This is 
equivalent to reducing the necessary 
landing area by 70 per cent in the case 
of rectangular and geometrically simi- 
lar airports. It is the experience of 
this operator that the use of 100 octane 
number fuel (Army Method) in place 
of 87 octane number (A.S.T.M.) in- 
creases the permissible take-off power 
by 20 per cent. 

“Klein (“Future Possibilities of 100 
Octane Aircraft Engine Fuel." F. D. 
Klein — S.A.E. Transactions, 39-2 

(1936)) and Young (“Aircooled Rad- 
ical Aircraft Engine Performance Pos- 
sibilities.” Raymond W. Young — 
S.A.E. Transactions, 38-6 (1936)) 
have shown that the use of 100 octane 
number fuel in place of 87 octane 
number makes possible 15 or more per 
cent reduction in specific fuel con- 
sumption at cruising output. Young 


has shown that a cruising consump- 
tion of .35 lb. per b.-hp. hour can be 
obtained on the dynamometer with a 
large aircooled engine having a com- 
pression ratio of approximately 8 to 1 
by very careful mixture control. 
Young pointed out that the control 
measures necessary to obtain such con- 
sumption in flight were not then avail- 
able. Young's figures have been the 
subject of considerable skepticism, par- 
ticularly in Europe, his emphasis on 
the fact that such consumptions were 
not available in flight being mostly 
disregarded. 

“The author is in a position to 
know that endurance running at a 
specific fuel consumption of less than 
.4 lb. per b.-hp. hour has been carried 
out on modern American aircooled en- 
gines at cruising outputs on the dyna- 
mometer. This running has been en- 
tirely free of operating difficulty or 
engine damage 

"MacClain and Buck ("Flight Test- 
ing with an Engine Torque Indicator,” 
A. Lewis MacOain and Richard S. 
Buck — S.A.E. Transactions, 42-2 

(1938)) have recently described a 
torque meter for the measurement of 
horsepower in flight. This instrument 
only adds about 20 lb. to the weight 
of the engine and its observation in 
flight is simple. Fuel flow meters 
which give reasonably accurate and 
simple measurement of fuel flow in 
flight arc available. The use of the 
torque meter in conjunction with fuel 
flow meters makes it possible to more 
closely approach the best obtainable 
cruising consumption in flight than 
has formerly been the case. Incident- 
ally, it is of interest to note that 
MacClain and Buck have recorded 
fuel consumptions of slightly less than 
.4 lb. per b.-hp.-hr. during flight tests 
with the torque meter. This was ob- 
tained with an engine type not spe- 
cifically designed for low cruising fuel 
consumption. 

“Mead ("Aircraft Power Plant 
Trends,” George J. Mead — S.A.E. 
Transactions, 41-4 (1937)) has 

pointed out that extremely low spe- 
cific cruising fuel consumptions are 
likely in the ultimate to result in in- 
crease of engine weight to secure the 
required durability. The weight in- 
crease likely to be necessary, how- 
ever, will probably be unimportant in 
comparison with the saving in total 
fuel load resulting from maximum 
economy cruising.” 

Closely allied to the subject is the 
problem of knock rating. Hubner, 
as a part of his paper (the balance of 
which deals largely with the chemistry 
of blending agents) made a strong 


plea for standardization to reduce the 
number of grades of fuel required for 
aviation purposes. He said, in part: 

"The principal difference between 
the various grades of aircraft fuel is 
anti-knock value. Based on available 
data, there are 14 different anti-knock 
(octane number) classifications in the 
United States and 12 in foreign coun- 
tries; these range from 58 to 100 
octane number. 

“Three test methods are in use for 
determining these octane numbers, 
namely: (1) Army Air Corps; (2) 
ASTM-CFR motor; and (3) modified 
motor method. 

"In the United States, the stand- 
ard ASTM-CFR motor method is 
specified by all engine manufacturers 
and commercial airlines and also by 
the Navy Bureau of Aeronautics in 
all except its 100 octane grade; the 
Army method is used in all specifica- 
tions ot the Army Air Corps and in 
the Navy’s 100 octane grade. The 
modified motor method is used only by 
the British Air Ministry, British en- 
gine manufacturers, and Imperial Air- 
ways (England). The 100 octane 
grade of the Air Ministry and British 
engine manufacturers is one exception, 
in which case the standard ASTM- 
CFR motor method is specified. The 
military services, engine manufactur- 
ers, and commercial airlines of other 
foreign countries also specify the 
standard motor method. 

“It is unfortunate that three meth- 
ods exist for testing aircraft fuels. 
However, the extensive work now be- 
ing carried out in the United States by 
the Aviation Fuels Section of the 
CFR Committee on fuels in the 87 to 
100 octane bracket should soon result 
in a solution to the problem. This 
work is being conducted in a num- 
ber of full-scale aircraft engines and 
several supercharged CFR engines. 
Similar work in Europe should be of 
added value in establishing a universal 
standard method for rating aircraft 

"When this standardization has 
been accomplished, it is hoped that the 
various agencies writing specifications 
will cooperate to reduce the number of 
grades of aircraft fuel. Even with 
two test methods in use in the United 
States, is there sufficient justification 
for the now-existent 14 different 
grades, i.e., 58, 65, 71, 72, 73, 74, 80, 
S3, 87, 90, 92, 93, 95 and 100 octane 
number ?” 

[A sub-committee of the AT A main- 
tenance committee is now at work 
with users and producers of aviation 
fuels to materially reduce the number 
of fuel specifications. — Ed.] 



VULTEE 


EXPANDS 

The success oi the V-ll airplane in foreign markets has forced the Vultee Aircraft Division of Aviation 
Manufacturing Corporation to make extensive additions to the original plant at Downey. Calif. In the 
photograph at the left the original buildings and the new additions can be clearly distinguished 




FLEET 

Freighter 


D esigned to meet the exacting re- 
quirements of air transport in 
Canada, the new Fleet Freighter will 
handle passengers, freight and express 
equally well on wheels, floats or skis. 
Throughout the design simplicity, 
ruggedness and ease of maintenance 
have been given paramount attention. 
Also given prime consideration have 
been the adaptability of the fuselage 
design to varying types of loads, and 
the ability of the airplane to get in 
and out of difficult fields, and to be 
dismantled quickly. The cabin space 
of 320 cubic feet provides ample room 
for 12 to 14 passenger scats if re- 
quired. Primary attention, however, 
has been given to facilities for loading 
and storing the unusual cargo which is 
usual in Northern Canada. Freight 
hauling by air includes every imagin- 
able commodity pertaining to house- 
keeping. machinery, drilling, mining. 
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To handle such varying loads the 
Fleet Freighter features a large side 
door at the rear, which hinges at the 
bottom to form a gang plank when 
lowered, and a large freight hatch in 
the floor of the forward end of the 

The plane is of strut braced biplane 
typepowered with two Jacobs L-5 en- 
gines of 285-300 hp. each. Engines 
are mounted to the top wing center 
section. A gull wing effect on the 
lower wing center section panels pro- 
vides a direct mounting for floats to 
wing fittings, without use of struts. 
Mixed construction is used throughout 
the plane, with welded steel fuselage- 
structure and fabric covering through- 
out. Prominent in the development 
of the Fleet Freighter in addition to 
Jack Sanderson, president of Fleet 
Aircraft. Limited, who sponsored the 
design and made first flight tests, 
were: R. E. Young, chief engineer: 
Joe Gwinn, Jr., consulting engineer: 
T. McCracken, factory manager, and 
A1 Jacobs, of the Jacobs Engine 
Company. — 

Specifications supplied by the manu- 
facturer are as follows : 

Span 45 ft. 

Length 35 ft. 10 in. 

Height 13 ft. 1 in. 

Wing area... 528 sq. ft. 

Wing loading 15.14 lb. per sq. ft. 

Power loading .....13.34 lb. per h.p. 

Payload. . .2000 lb. (with fuel for 300 mi. 

Gross weight. 8000 1b. 

Engines. .. .two Jacobs L-5, 285-300 h.p. 

Propellers. .Curtiss Reed 102 in. diameter 
Top speed 129 mph 




A standard drum can be rolled through the rear cargo door. Anchorage lor a chain hoist is provided in top of fuselage. 
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A lthough similar, in appearance 
to earlier models, the Stinson Re- 
liant for 1938 embraces some 20 re- 
finements over its predecessors. En- 
gine installations include Lycoming 
245 and 260 hp. : Wright 285 and 
320 hp. ; and Pratt & Whitney Wasp 
440 and 450 hp. models. Lycoming 
or Hamilton Standard propellers are 
equipment for all models. All motors 
are equipped with automatic valve 
lubrication and engine checks are now 
recommended only every 100 hours, 
instead of every 25 hours as was 
previously the practice. 

Speeds have been increased 5 miles 
per hour on all models. Cruising 
speeds range from 150 m.p.h. on the 
Lycoming models to 183 on the Wasp 
model. Increased speed is due prin- 
cipally to better streamlining of the 


STINSON SR 10-C 

1938 Reliant is available with six engine installations 


The cowling now hinges on top and 
raises and lowers like the hood of an 
automobile, so that it is not necessary 
to remove it to inspect or service the 
motor. Cowling is removed only when 
a complete motor overhaul becomes 
necessary. Additional space has been 
made available in the motor compart- 
ment to facilitate inspection. 

The instrument panel has been re- 
designed so as to make possible the 
grouping of all instruments directly in 
front of the pilot. The flight instru- 
ment panel is also hinged so as to 
make possible easier servicing and 
inspection of instruments. 

The radio receivers and transmit- 

tainers located beneath the floor board 
in the cabin and are far more ac- 
cessible. They may also be removed as 
a unit for inspection. 

Goodrich-Palmer hydraulic brakes, 
which require no adjustment are now 

The stroke of the spring-hydraulic 
shock absorbers has been increased 
two inches, making the landing shock 
much softer and taxiing far smoother. 
Flaps are the trailing type and are 
actuated by vacuum. 

The new windshield gives approxi- 
mately 25 per cent increased vision 
when taxiing, plus additional vision 

Cabin seats have been relocated to 
provide greater space between the 
aisles, in order to make it easier to 
enter the plane. The rear or outside 
baggage compartment has been en- 
larged 25 per cent. The battery has 
been relocated, is now in the rear 
baggage compartment where it is 
more easily reached for servicing. 


/U G 100 WRIGHT CYCLONE 

<:: /Vcrw '/de/ezwed 

FOR EXPORT SALE 
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THE ENGINE / BY EXPERIENCE 
ON MAJOR AIRLINES 


Tested and proved by many months of opera- 
ting experience on major airlines, the G-100 
Wright Cyclone is now released for export sale. 

Flying day after day, winter and summer — 
many millions of miles each year — airline ser- 
vice is the most gruelling test of stamina and 
reliability for an aircraft engine. Now used by 
Transcontinental and Western Air, Pan Amer- 


ican Airways, Pan American Grace Airways, 
and American Airlines, this seasoned engine 
was recently placed in service on K.L.M. 
(Royal Dutch Air Lines). 

The G-100 Wright Cyclone is the latest 
member of the famous Cyclone family of 
9-cylinder radial, air-cooled engines that have 
won the distinction of world-wide acceptance. 



" Fly with IV right the fVorld Over” 

WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 




HOW ABOUT MOOSE? 

Dear T.W.T. — In reference to cows al 

ward . . . You might tell L.C. tha 
barnstormers in the Texas Panhandle al 
ready know how Co use cows for wind 
socks. Docs he know that Bison are jus 
the opposite from cows? That they in 


WHOPPER CLUB 



Of special interest to those who may be 
even a little more "tcched-in-thc-haid" 
than the average reader of this page, we 
announce the charter member of the 
Birdmen's Perch Whopper Club — Captain 
J. C. Adams of Fort Lincoln, N. D. 

We have mailed the Captain his duly 
endorsed Certificate of Membership, em- 
blazoned with bull rampant — the illus- 
tration of his whopper published last 
month. He may hang it wherever he 
wishes, or he can just toss it in that old 
trunk upstairs. We don’t care. But we 
warn him, these certificates are rare. 

Member No. 2 is Lawrence Farnham of 
the Flying Service at Longmont. His cer- 
tificate, illustrated with Col. O. U. Dope 
on the flying gas tank, will be mailed. 

As explained above, one of these hand- 
some documents will be awarded every 
month. Who's the next member? 

BUGHOUSE TRAVEL 
Try this problem. It’s simple, and yet 
nine out of ten people, math sharks in- 
cluded, give the wrong answer! 

There is a two-way, 17 hour, non-stop 
service between New York and San Fran- 
cisco, planes leaving every hour, on the 
hour. Now, including the plane that is 
landing as we take off from New York, 


and the plane that is taking off as we 
arrive in San Francisco, how many planes 
do we pass en route? 

{Mail your answer to T.W.T. He'll tel! you 
whether you’re one of the puzzle-wise 10%.') 


MAJOR OPERATION 



Honest, a slick surgeon couldn’t whisk 
out an ailing pair of tonsils any neater 
than Gulf’s famous Alchlor Process yanks 
out the ’’sick" fractions of airplane oil. 

For the Alchlor Process takes already 
refined, 100% Pennsylvania oil and fur- 
ther removes, literally, as much as 20% 
wore motor-gumming sludge and waste. 

That's why Gulfpride Oil, Alchlor 
treated, is the "world's finest" oil for 
planes. 

THIS MONTH’S WHOPPER 


decide whether to retract the wings into 
the fuselage, or the fuselage into the 
wings, as both were to he retracted. How- 
ever, this was worked out along with 
other details, such as locating a place to 
retract the motor and prop when the rest 
of the plane was in its retracted position. 

Came the final test when the entire 
plane was to be retracted! After filling 
the tank under the scat with five gallons 
of Gulf Aviation Gasoline the Colonel took 
off to make history. At a thousand feet 
he began retracting the new ship . . . 
wings . . . motor . . . tail . . . and finally 

light, a cloud of smoke! Well . . . folks, 
the last I saw of Colonel Dope, he was 
sitting astride that five-gallon tank of 
Gulf Aviation Gas headed toward Australia 

P.S. — The Colonel writes that upon ar- 
riving in Australia he had to drain out 
the remaining four gallons of gas and 

boomerang, to prevent it returning home 
without him. 


Dear Mr. T.W.T.— 1 would swear to this, 
except that the notary’s office is closed, 
and anyway it would cost me two bits. 

It all started when Colonel O. U. Dope 
and I decided to develop a fully rctractible 
airplane and prove that, although re- 
tractiblc landing gear is fine, there is a lot 
more drag caused by the wings, tail etc., 
and that they should also be retracted. 

We met with some difficulty trying to 


Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 




A V I A T I O N 


AERONCA “50” Airplanes 

New series uses Continental or Menasco 50 Hp. engine 


F irst light plane to be approved 
under the new Civil Air Regula- 
tions is the Aeronca “50’’ series pow- 
ered with the recently developed Con- 
tinental 50 hp. or the new Menasco 
M-50 engine. The Aeronca “50” is 
designed especially for these two 
new engines. The new series supple- 
ments but does not replace the present 
line of 40 and 45 horsepower planes 
manufactured by the company. The 
Menasco-powered plane is designated 
as the Aeronca “KM”. The Continent- 
al-powered ship is the *'KC". 

Four longerons to the rear of cabin 
and three longerons aft are used in 
the fuselage structure. Chrome- 
molybdenum steel tubing is used in 
the primary structural members of the 
fuselage. The engine mount is de- 
tachable and has micarta inserts at the 
points where the engine is attached. 
Wings and tail surfaces are of con- 
ventional construction. 

The control system is designed to 
minimize friction wherever possible. 
Sprocket gears in the control column 
are mounted in double roller bearings. 
This sprocket gear insures positive 
aileron action. The aileron hinges 
have “Oilite” bearing which are per- 
meated with oil to insure smooth free 
action for the life of the bearing. 
The aluminum alloy framework of the 
aileron is fabric covered and is the 
very efficient frieze type which gives 
quicker response to the wheel and 
ample laterial control. 


The new oleo landing gear utilizes 
the oil to absorb the shock of landing 
and to silence the recoil of the spring 
and piston as the wheel returns to 
normal position. Thus the oleo gear 
gives dual action which aids greatly 
in landing and taxiing on a rough 
field. The tread is 70 inches and this 
tends to make the plane very stable 

easily equipped with brakes which 
are operated individually by heel 
plates on the rudder pedals. The ship 
is equipped with either skid or wheel. 

KCA specifications and performance 
figures are as follows: 

Wing span 36' 0” 

Length 20' 9” 


Height 6' 7* 

Empty weight pounds 650 

Lias (10 gallons)- pounds . 60 

Oil (4 quarts) — pounds 8-0 

Pilot- pounds . 170 

Passenger — pounds . . . 170 

Baggage— pounds 40 

Miscellaneous Equipment 320 

Useful load— pounds 480 

Gross weight — pounds 1,130 

Wing loading — pounds. SQ.ft- . . 6.68 

Power loading — pounds, per H P . 226 

Performance . 

High speed 100 m.p.h. 

Cruising speed 90 m.p.h. 

Landing speed 30 m.p.h. 

Rate of climb 550 ft. first min. 

Gliding angle 10 to 1 

Service Ceiling 14,000 

Cruising range 250 miles 
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DART 
Model G 

Two place monoplane pow- 
ered with Lambert Engine 



M anufacture of the Dart Model 
G is now under way in the 
Dart Manufacturing Corp. plant at 
Columbus, Ohio. This plane was 
originally developed by the Mono- 
coupe Corp., of Robertson, Mo., manu- 
facturing rights having been sold to 
Dart. 

The model G is a two place side- 
by-side low wind cabin monoplane of 
cantilever wing structure, powered 
with a Lambert 11-266 engine of 90 
hp. Wings are of two spar wood 
construction, cloth covered. The 
fuselage is of welded steel tubing, 
fabric covered in rear of the cabin. 
Tail surfaces are also of welded tube 
cantilever construction, fabric cov- 
ered. Standard equipment includes: 
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FROM ARCTIC WASTES 
* TO THE BLISTERING TROPICS 

DQV/C TAKE EVERY ROUTINE 
rDI 3 ASSIGNMENT IN STRIDE 


MILITARY AIRCRAFT 



Brief descriptions of various current diesel 
and gasoline types. 


By Paul H. Wilkinson 

Author of " Diesel Aircraft Engines" 


J. in other countries and to produce 
units of at least equal merit. Germany 
has been forced to adopt shortcut 
methods. For some time past, their 
military aircraft engine production pro- 
gram has been divided into three dis- 
tinct groups so that the engines in 
each group might be specifically de- 
signed for the particular types of 
planes in which they were to be used. 
The result has been high aerodynamic, 
as well as high production, efficiency. 

A striking example of this “produc- 
ton for use - ' idea, which incidently has 
much to commend it. was seen at the 
International Aero Show at Milan last 
October. On the Junkers stand, en- 
gines representative of all three groups 


were on display — the radial air-cooled 
gasoline engine (for general utility 
purposes), the vee liquid-cooled, 
streamlined gasoline engine (for high 
performance aircraft), and the in-line, 
liquid-cooled diesel (for long-range 
flights). These three groups take care 
of the needs of German military avia- 
tion in a manner uncqualed in any 
other country today, inasmuch as no 
one else is producing the newest type 
of all — the diesel. 

In the general utility group is a 
newcomer, the Branio "Fafnir” 323, 
built by Brandenburgische Motoren- 
werke G.m.b.H.. of Berlin-Spandau. 
This concern now carries on the air- 
plane engine activities of Siemens Ap- 
parate und Maschinen G,m.b.H., which 


had a long line of successful engines 
to its credit. The new engine now in 
production, is a conventional 9-cylin- 
der radial air-cooled job, of 1637 
cu.in. displacement. The fully super- 
charged model, with blower ratio of 
11.4:1, is rated at 830 hp. at 2350 
r.p.m. at 13,750 ft., with 850 hp. at 
2450 r.p.m. available for take-off. 
Another model, moderately super- 
charged at 9.5:1, is rated at 840 hp. 
at 2350 r.p.m. at 6730 ft., and develops 
950 hp. at 2450 r.p.m. for take-off. The 
weight of the altitude engine is 1261 
lb., or 1.52 lb. per rated hp. 

Supplementing the Bramo engine in 
this group, are the B.M.W. 132 (Pratt 
& Whitney “Hornet” licence), and the 
B.M.W. 6, both manufactured by Bay- 
erische Motoren Werke A.G. of Mu- 
nich. The B.M.W. 132 Dc is of 
1691 cu.in. displacement and has a 
rating of 870 hp. at 2370 r.p.m. at 
8,200 ft. ; while the liquid-cooled 
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B.M.W. 6u is of 2864 cu.in. displace- 
ment and develops about the same 
power. Until recently, these last two 
engines were the stand-by in Germany, 
being used extensively in Arado Ar 
68 fighters and Ar 95 torpedo-bomb- 
ers, Heinkel He 27 and He 51 fighters, 
I-Icnschel Hs 123 dive-bombers and 
Junkers Ju 52/3m K trimotored bomb- 
ers, as well as in various types of 
commercial craft. 

In the second, or high performance 
group, are three new engines of out- 
standing interest. All are of liquid- 
cooled, inverted-vec, 12-cylindcr de- 
sign, with very low frontal area for 
use in high speed fighters and fighter- 
bombers. These are the Junkers 
"Jumo" 210 and “Jumo” 211 manu- 
factured by Junkers Flugzeug-und- 
Motoremverkc A.G., of Dessau: and 
the Mercedes-Benz DB 600 which 
comes from the factory of Daimler- 
Benz A.G., at Stuttgart-Unterturk- 
heim. 

The Junkers “Jumo” 210 is a small, 
light weight engine of considerably 
less displacement and power than we 
use in the United States for fighting 
craft It has its advantages, however, 
for its frontal area is so small that it 
can be installed behind the hub of a 
standard three-bladed controllable- 
pitch propeller, thereby eliminating 
almost entirely any drag caused by 
the engine cowling. This gives the 
fighters in which it is used, excep- 


lighlors. equipped with two-speed supor- 


tional speed and maneuvrability. The 
“Jumo” 210 powered the Messer- 
schmitt Me 109 fighter which won the 
speed contest at the International 
Meeting at Zurich last July, as well 
as the flight of three planes of this 
make which took first place in the 
Circuit of the Alps contest. 

As previously mentioned, the “Junto" 
210 is quite small, being of only 1202 
cu.in. displacement. Using 87 octane 
gasoline, it is rated at 640 hp. at 
2700 r.p.m. at 14,800 ft., and can run 
up to 690 hp, for take-off. It weighs 
970 lb. and has a specific weight of 
1.39 lb. per hp. An outstanding fea- 
ture of ths compact yet powerful en- 
gine, is the two-speed supercharger 
mounted alongside the engine which 
gives it a strong ground boost for 
take-off and climb, and a full velocity 
boost at high altitudes. The “Jumo” 
210 is used in Arado Ar 68 fighters, 
Hamburg Ha 137 dive-bombers, Hein- 
kel He 112 fighters, Henschel Hs 122 
observation planes, and Junkers Ju 87 
fighters. 

The "Junto" 211 C has substantially 
the same mechanical features as its 


smaller brother, including the two- 
speed supercharger. Displacing 2136 
cu.in., it is rated at 1,025 hp. at 2,300 
r.p.m. at 5,600 ft., or 975 hp. at 13,780 
ft. With 1,000 hp. available for take- 
off, it is an excellent power plant for 
large multi-engined craft. Its weight 
oi 1,290 lb. gives it a specific weight 
of 1.26 lb. per hp. 

The Mercedes-Benz DB 600 needs 
little introduction to American avia- 
tion, as it was this engine which re- 
cently annexed two of our fast- 
dwindling stock of aviation records. 
The landplane speed record of 379 
mph. attained with a Messerschmitt 
Me 109 fighter, and the speed record 
of 314 mph. over a distance of 1,000 
km. (621 miles) carrying a payload of 
1,000 kg. (2,205 lb.) attained with a 
Heinkel twin-engined bomber, were 
won last November with this powerful 
engine. 

Two models of the DB 600 are in 
production — one, a moderately super- 
charged version rated at 910 hp. at sea- 
level, with 1,000 hp. for take-off: and 
a fully supercharged version rated at 
920 hp. at 2,400 r.p.m. at 13,120 ft., 
with 950 hp. available for take-off. 
The displacement of the engine is 
2069 cu.in., while its weight is 1.223 
lb., or 1.35 lb. per rated hp. It too. 
has its supercharger arranged along- 
side the engine. The DB 600 is used in 
Domier Do 17 twin-engined bombers. 
Heinkel He US attack planes and He 
170 K light bombers, and in Messer- 
schmitt Me 109 fighters. 

The third or long-range group of 
engines, the most interesting since it 
includes diesels of both two and four 
stroke cycle design, will be discussed 
by Mr. IVilkiuson in a subsequent 








Coast Guard Radio 

Equipment that must operate when conditions are worst 


Editor's Note: As a part of the 

article describing the aircraft activi- 
ties of the U. S. Coast Guard, which 
appears on pages 22 to 25 of this issue, 
the fallowing description of the Coast 
Guard aircraft radio facilities has 
been prepared by the radio editors. 
The cooperation of Mr. C. T. Soil, 
Chief Warrant Officer, U. S. Coast 
Guard, attached to the Coast Guard 
Institute, New London, Connecticut, 
in the preparation of this article is 
gratefully acknowledged. 

T he aircraft radio communica- 
tion facilities of Hie United 
States Coast Guard, since it began as 
an organized branch of 'that service 
in 1919, has been distinguished by the 
extraordinary variety of service re- 
quired of it under all kinds of routine 
and adverse emergency conditions. 

Flying of an emergency nature is 
frequently done when conditions, both 
for aeronautical and communication 
purposes, are at their worst The 
radio equipment must be capable not 
only of communicating with other 
Coast Guard aircraft, land and ship 
stations, but with the Army and Navy 
and other government services, with 
the commercial airlines, vessels, 
coastal stations and airports, and in 
certain emergencies communication 
even with the amateur operators may 
he involved. Consequently, flexibility 
of frequency range is of major im- 


By Don Fink 

Managing Editor, Electronics 


portance. Crystal control of fre-, 
quency is not feasible except on a few 
permanent Coast Guard assignments. 
For all other purposes, frequency sta- 
bility must be attained without direct 
benefit of quartz. 

Direction Finders 

Since the precise location of ship- 
wrecks and derelicts is often the ob- 
ject of Coast Guard flights, accurate 
and dependable direction-finding equip- 
ment must be available. The earliest 
application of direction finders, it will 
be remembered, was at coastal stations 
and on ships, and in particular on 
Coast Guard vessels. When aircraft 
facilities were added to the Coast 
Guard, it was natural that radio direc- 
tion-finding should be a definitely 
recognized requirement of the new 
service. By 1930, the C. G. officers 
charged with research and develop- 
ment work had satisfied themselves, 
following a period of preliminary in- 
vestigation, that direction finding 
equipment was feasible in aircraft, 
whereupon an intensive development 
was undertaken. By February, 1931, 
the first standard model, designated as 
U.S.C.G. Type CGR-19, was put in 


service. This marked the initial ap- 
plication of the electrostatically- 
shielded ("Anti-static") loop direction 
finder for standard airplane use and 
was installed and tested on a Coast 
Guard plane at Cape May, N. J. This 
original installation is shown in the 
accompanying photo. The subsequent 
“discovery" of the shielded loop by the 
commercial airlines and its adoption 
by the Bureau of Air Commerce as 
required equipment, came some five 
years after the Coast Guard put it 
in regular service. Prior to its spe- 
cific application for airplane use the 
shielded loop had been utilized in 
Coast Guard marine type direction 
finders for at least 5 years. 

Later experiments with loops indi- 
cated that two units of different 
diameters were desirable in order to 
efficiently cover two specific and sepa- 
rated frequency ranges. A number of 
the C.G. transport and patrol planes 
are now equipped with these double 
loop-type direction finders. The larger 
loop is used for the low frequency 
range, from 200 to 750 kc. while the 
smaller covers the 2,000 to 5,000 kc. 
range. These loops are mounted in 
rotatable bearings, so that cross-bear- 
ings can be taken without changing 
the direction of flight. The drag of 
the double loop assembly is about 57 
pounds at 200 m.p.h. For the faster 
ships, such as the Grumman amphib- 
ians. a six-inch rotatable loop in 
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stationary streamlined housing fabri- 
cated of linen-bakelite is used. It 
has a drag of only 2 pounds at 200 
m.p.h. and is free from icing troubles 
which is an inherent disadvantage of 
the open annular loop. 

A later type of aircraft direction 
finder now in C.G. service is com- 
bi n e d with an all-purpose trans- 
mitter-receiver and direction-finder. 
Designated as model T-CGR-60 it is 
employed on the Grumman patrol am- 
phibians. This versatile equipment 


may be used not only in aircraft but 
also for semiportable and portable 
operation, mounted on trucks, or set 
up temporarily at strategic locations 
on the ground as was the case during 
flood-relief work in the Ohio and 
Mississippi floods of 1936. A battery 
case contains “A" and “B" batteries 
for emergency reception and trans- 
missions. The transmitter normally 
derives its source of primary power 
supply from the 12-V d.c. electric sys- 
tem of the aircraft and employs four 


type 10 tubes, furnishing a maximum 
output of 15 watts. In emergency 
service, the type 10 tubes may be re- 
placed with 12-A tubes, thus reducing 
the battery drain and output power to 
a value (5 watts) which can be sup- 
plied by the emergency battery supply. 
Operation on cw, icw, or phone is 
available. 

The transmitter, which is of the 
familiar master-oscillator, power-am- 
plifier type, employs an adjustable im- 
pedance-matching network (a stand- 
ard item in all C.G. transmitters) 
which will match the transmitter out- 
put to any style and length of antenna, 
either fixed or trailing. 

Calibration of Direction Finders 

To obtain the highest possible de- 
gree of accuracy, each Coast Guard 
aircraft direction finder installation is 
carefully calibrated when installed and 
at regular intervals thereafter. 

The calibration is carried out in the 
open, free from reflecting objects or 
obstacles, such as the landing field 
situated near the ocean shore, at Cape 
May, N. J. A small boat, anchored 
two miles off shore, contains a trans- 
mitter which sends a continuous signal 
thereby serving as a calibrating "tar- 
get”. By the use of a pelorus, the 
true direction from plane to trans- 
mitter (target) is obtained, while the 
indicated bearing is noted with the 
direction finder. The difference be- 
tween true and indicated direction is 
then taken as a correction for each 
particular heading. The care with 
which the calibrations are carried 
out insures a degree of accuracy and 
reliability of the d-f equipment which 
would not be realized otherwise. The 
set-up of the plane, tractor and dolly 
for a typical calibration is shown in 
the accompanying picture. 

Another unusual piece of radio 
equipment recently developed and now 
I Turn to page 70) 


Combined receiver transmitter-direction Under used in the Grumman utility amphibians 
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Coast Guard "first". In 1931 this shielded 
plane, went into service at Cape May 
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Accessories. Materials. Supplies, and Equipment 


B G Electrode Former 

And adjuster is new servicing tool 

The BG Corporation, 136 West 
52d Street, New York, N. Y„ has just 
announced its new M-402 Electrode 
Forming and Adjusting Tool. The 
new tool is designed to provide a uni- 
form clearance between the center 
electrode and the four-point shell elec- 
trodes of BG plugs when adjustments 
are made in service. 





By maintaining a uniform clearance 
over a large area of the electrode tip. 
erosion is uniformly distributed and 
proceeds at a uniform rate. If im- 
properly adjusted, erosion is localized 
and proceeds rapidly. As a result, the 
spark plugs must be removed more 
frequently for gap adjustment. 

A set of five male dies is provided 
with the tool to accommodate the 
complete range of BC spark plugs 
with four-point electrodes. For form- 
ing, one of the male dies is selected 
for the particular type of shell to be 
serviced. This die, used in conjunc- 
tion with the female die recessed in 
the lower end of the vertical rack of 
the tool, properly forms the shell 
under the impact of a light hammer 

After completing the forming op- 
eration, the forming die is removed 
from the tool frame and replaced by 


the plug carriage. The spark plug 
is then assembled and mounted in 
the plug carriage. After inserting the 
electrode adjusting foot in the lower 
end of the rack, and locking it in 
place, the shell electrode is pressed 
into position by the movement of the 
handwheel which lowers the rack. A 
thickness gage, held between the 
electrodes during this operation, as- 
sures the proper gap setting, and, 
because of the forming operation on 
the shell electrode, a uniform gap is 
maintained for the greater portion of 
the electrode tip. 

Advantages of the r 


It assures an accura 
e center and shell e 
use of the uniform 
■er a large portion of 
ode, more uniform 


between 
ectrodes. Be- 
;ap extending 



urning occurs 
nd the electrode 
increased, 
relatively 
large area of the 
electrode tip in 
ose adjustment 
makes the ne- 

adjustment less 
frequent. The 
speed of adjust- 

trode gaps is 
greatly increased 
over any other 
method which 

adjust BG spark 
plugs. — Avia- 
tion, May, 1938. 


Electric Wind Vane 

Indicates wind direction day or 

An ei.ectric wind vane developed 
by M. C. Stewart of Arlington, Mass., 
accurately indicates wind direction at 
a remote control point, day or night. 
The vane is equipped with electrical 
contacts for connection by cable to 
eight separate lights arranged on a 
dial indicator, each light correspond- 
ing to one of the eight points of the 
compass. One of the lights is lighted 
at all times, and when the vane is 
halfway between two points, both 
lights are lighted, giving sixteen-point 
indication. Two or three dials can 
be connected to the same instrument 
to give simultaneous readings in sev- 
eral places. Any convenient current 
source furnishing 6 to 8 volts may be 
used. — Aviation. May. 1938. 



Goodrich Brake 

Sizes range from light planes to 
Douglas DC-4 

The new Goodrich brake which will 
be standard equipment on the Douglas 
DC-4, is made in a number of sizes 
from a 5-in. unit for light airplanes 
to the 25-in. unit for the new DC-4. It 
consists of a full ring of brake lining 
articulated to conform to the eccen- 
tricities of brake drums and expanded 
into position by means of an inflated 
{Turn to page 72) 
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"Semper Paratus" 

( Continued from page 25) 


patrols. Without any specific requests 
for example it might send a plane to 
cruise about over a harbor full of 
small sailboats come a Summer Sun- 

flights are made with some very defi- 
nite objective. A ship or a small boat 
is reported missing. A vessel radios it 

ular type of smuggling activity to be 
expected along a certain stretch of 
sea coast or border. A ship reports 
a case of acute illness or critical injury 
that requires medical attention ashore. 
Once the flight starts a general watch 
is kept of all the area passed over, 
ships arc identified and reported, etc. 

There is little reckless trifling with 
bad weather cither. Very sanely the 
service realizes that as visibility de- 
creases, so too does the efficiency of 
airplane search. As each request for 


i the c 


must weigh the possible fruits of suc- 
cess against the chances of failure. 
There is no side stepping of an assign- 
ment through lack of courage. No 
one remembering the rescue of the 
crew of the blimp that crashed during 
the Akron search; no one who looked 
over even the briefest Coast Guard 
station log would ever raise such a 
question. But as the C.G.’s “Aviation 
Instructions” so aptly puts it: “Cases 
may arise where lives are definitely 
at stake and can be saved only by air- 
craft. A pilot of experience and of 
sound judgment will know when the 
chances of success are sufficient to 
justify the danger to the crew of the 
plane. The decision he will have to 

ageous and intelligent, and what is 
foolhardy and stupid . . . It is a 
responsibility which goes with a com- 

Spccifically the Guard has one op- 
erating condition that sets it off from 
all other types of service and com- 
mercial flying— landings in the open 
sea to rescue occupants of disabled 
vessels, to rescue persons in the water, 
or to pick up emergency medical cases. 

Otherwise there is little in their 
operations that does not turn up as 
accepted practice in other fields. The 
average C.G. hangar is much like 
any other well tended one. Its marine 


done from Aqua-System tanks. Dis- 


patching is done on the base of accur- 
ate and up-to-date meteorological an- 
alysis methods. Each station has its 
own direction finding radio. Each 
plane has complete two-way radio and 
its own direction finder. Landplane 
operations are as normal as any 
X-country flying. Landfalls on steam- 
ers at sea — and sometimes a Coast 
Guard plane must find one 200 miles 
or so off the coast — are difficult but 
no more so than similar tasks carried 
out as routine by other services. 


Procurement 

Its procurement problems are there- 
fore also a mixture of the ordinary 
and the exceptional. For its landplane 
work it has Fairchilds and Wacos, a 
Stinson, a Lockheed Electra and a 
Northop. Those were simple and easy 
choices. For coastal and shipboard 
use it has a big fleet of Grumman 
JF-2 amphibians and is getting three 
Curtiss SOC-4's. There, Navy foot- 
steps were easy to follow, in fact Navy 

concerned and could take over the in- 

A couple of years ago the service 
decided it needed planes specially 
adapted for shallow water operations 
—along the Carolina coast, on Florida 
lakes, and between Florida Keys. The 
result was an order for a half dozen 
little Viking flying-boats that C.G. 
officers swear can float in a heavy 
dew. Once again the C.G. got what it 

A tough water flying boat for off- 

peculiarly the Coast Guard’s own 
headache. The Navy and the trans- 
ocean airlines also want good tough- 
seas characteristics. And they've made 

with them rought-water as a locus of 

sideration. Much more nearly basic 
with them have been questions of 
speed, payload, etc. The Coast Guard 
needed little in cruising speed. Its 
requirements for emergency payload 
and for general ranges were substan- 
tial but not near design limits. 

It learned a hundred lessons from 
the ships it had. It compared notes 
with the Navy. Its ideas crystallized 
out: A light wing loading. A tail 
high out of water. A hull with many 
of the characteristics of the old NC 




hulls. It wrote specifications. It so- 
licited bids. The result was an order 
for seven PH 2 Hall-Aluminum flying 
boats at a total cost, cdtnplete, of some 
$850,000. The first is undergoing 
exhaustive tests. The rest are due this 
Spring and Summer. 

The particular performance speci- 
fications — in case you are interested: 



The Future 

Like any young outfit doing a 
bang-up job. The Aviation Division, 
definitely has plans for expansion. 
Sometime this month it will dedicate 
its swank new quarters at Floyd Ben- 
nett Field. Crack Curtiss-Wright 
SOC-4's will let it set up operations 
on more of the Coast Guard’s seven 
big cutters. New cutters now being 
planned will be equipped for cata- 
paulting such craft. (All the present 
ones can handle them on an over- 
the-side basis). There is a bill just 
through Congress to permit the estab- 
lishment of a base at the San Fran- 
cisco Municipal airport. 

docket, are long debated plans for a 
base or two somewhere on the Great 
Lakes. There are possibilities of more 
extensive activities along the Mexican 
border and some discussion of a land- 
plane patrol for the Canadian border 
as well. A station at Norfolk to 
break the long gap between New 
York and Charleston would be highly 
desirable. There is a job up north 
of the Atlantic shipping lanes spotting 
iceberg movements that is just cry- 
ing for an aircraft solution — two Coast 
Guard planes could cover the whole 
flow in a day’s flying and send their 
findings in by radio. There is even 
talk of a sort of nationwide aerial 
G-man police. There’s nothing old 
Semper Paratus (alwavs prepared) 
wouldn’t tackle. 
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Well-known to technical 
1 % men are the stresses and 

, •! stains set up in the oper- 

■ / \y--' ation of modern airplane 

power plants. It is, there- 
fore, significant that "dag” colloidal graphite 
is being selected by an increasing number 
of engine manufacturers as the auxiliary 
lubricant to use in combating these wear- 
producing conditions. 

In an industry where positive performance 


is vital, where "check and double check” is 
the watchword, materials and equipment 
accepted must undergo rigid test. 

The use of "dag” colloidal graphite by the 
WRICHT AERONAUTICAL CORPORATION is a 
powerful testimonial. They find that the 
graphoid surface gives added protection to 
the metal parts subjected to high tempera- 
tures and heavy pressures. All overhaul 
and repair jobs are set up and assembled 
with "dag”. Write for technical data. 


ACHESON COLLOIDS CORPORATION 


HURON, MICHIGAN 



PORT 



used by the Coast Guard is their air- 
craft transmitter, Model T-CGR-69 
which employs but one tube, a type 
837 pentode. The entire transmitter, 
with its cabinet and shock-mount 
weighs only 8} pounds. The unit, 
with a companion receiver of slightly 
larger size and similar appearance, 
was especially developed for use in 
small planes such as the Viking flying 
boats and Waco utility landplancs, in 
which space is very restricted. The 
transmitter operates on cw, icw or 
phone. The power output on cw is 
8 to 12 watts, on phone or icw 3 to 
S watts, with 90 per cent modulation. 
Phone modulation is obtained in from 
a high level single-button carbon mi- 
crophone, transformer-coupled to the 
suppressor circuit. Feedback between 
screen and suppressor grids is used to 
obtain the tone for icw operation. 
Crystal control is used, on any fre- 
quency between 2000 and 8520 kc. 
The receiver covers two frequency 
ranges, 200 to 400 and 500 to 1500 kc. 

As a means of preventing static dis- 
charges, with their attendant fire haz- 
ard and radio interference potentiali- 
ties, it has long been standard practice 
in all . Coast Guard, planes to bond 
every metal part in the plane to the 
main frame. The test requirement is 
that the contact resistance between any 
and all adjacent metal parts shall be 
not more- than 0.0025 ohms, measured 
when a current of 5 to 6 amperes is 
flowing through the joint. 

Tests of manufacturers' samples 
are conducted at the Coast Guard lab- 
oratory at Fort Hunt, Virginia. The 
equipment must operate satisfactorily 
at temperatures from minus 20° to 
plus 120° F., and at relative humidity 
up to 90 per cent. All models are 
subjected to mechanical vibration and 
drop tests. All components such as 
transformers, resistors, etc., are given 
an immersion test in saturated salt 
water, after which they must operate 
normally. 

Radio Installation on the 
New Hall Seaplanes 

The very latest and most elaborate 
radio installation in the Coast Guard 
aircraft fleet will be that now under- 
going construction for the new PH-2, 
Hall Patrol Seaplanes. The PI-I-2 
radio installation will include the fol- 
lowing: a 100-watt main transmitter, 
a 15-watt emergency transmitter, a 
combined direction finder and receiver, 
a crystal controlled frequency monitor, 
and a complete interphone system. 

The main transmitter, type T-24-1, 
operates from power supplied by a 
generator connected to one of the en- 
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gines of the ship. It covers the fre- 
quency ranges 275-600 kc. and 2660- 
12,500 kc., continuously variable, 
throughout the ranges mentioned. 
This transmitter may be set to any 
frequency within the specified ranges 
with a precision of 0.02%, by means 
of the crystal controlled monitor. Cw 
and mew emissions arc provided. The 
antenna, fixed or trailing as flight con- 
ditions and the frequency in use per- 
mits, is fed through the typical C.G. 
adjustable impedance matching net- 

The emergency transmitter has a 
rated output of 15 watts, provides 
cw, mew and voice emissions, covers a 
frequency range of 2600 to 8500 kc. 
normally but can be extended in this 
respect, by means of interchangeable 
tuning units, to cover any other par- 
ticular frequency. Frequency is con- 
tinuously variable with crystal con- 
trol provided for any particular two 
pre-selected fixed frequencies desired. 

The receiver-direction finder covers 
an overall range of 200 to 15.000 
kc. with direction finder operation 
limited to the 200-1500 kc. band. The 
direction finder is of the aural-null 
indicating type and utilizes an electro- 
statically shielded, rotatably mounted, 
annular loop. Unilateral (directional 
sense) operation is included in such 
manner that 180-degrec ambiguity is 
definitely eliminated, as is the case 


with all direction finders used by the 
Coast Guard. 

The frequencies of both transmit- 
ters, other than those directly crystal 
controlled in the emergency transmit- 
ter, are monitored by means of a 
separate crystal controlled monitor 
which maintains an accuracy of 0.02% 
in any ambient temperature within the 
range of — 30 to +50 degrees C. The 
indicator of this monitor is so con- 
structed that the higher frequencies 
are shown in increments of one scale 
division per kilocycle while at the 
lower end the indications arc of the 
order of one tenth kc. per scale unit. 

All members of the crew, which in- 
cludes, pilot, co-pilot, radio operator and 
mechanic, arc in constant communi- 
cation with each other by means of 
the interphone which is also arranged 
so as to give the pilot partial control 
of the radio facilities when so re- 
quired. All Coast Guard aircraft 
of the patrol and transport types carry 
a radio operator who attends to the 
communications and aids the pilot by 
utilizing the various radio aids to 
navigation to their fullest advantage, 
which cannot be so completely and 
readily accomplished if the pilot or 
co-pilot were required to operate the 
radio equipment. 

Improved Type of 
Direction Finder 

The Coast Guard has, at the pres- 
ent time, under development a type 
of direction finder which, in addition 
to the conventional aurol-mill type of 
indication will utilize a cathode ray 
indicator in the form of a vacuum 
tube having a fluorescent screen on 
which a line image appears in such 
manner that the relative line of bear- 
ing obtained by the direction finder is 
indicated. The arrangement of this 
type of equipment as proposed for in- 
stallation in large patrol seaplanes, 
such as the Hall PH-2 type, would 
include two cathode-ray indicators, 
one near the radio operator and one 
located at a convenient point in the 
control cockpit. The radio operator 
manipulates the various controls of 
the direction finder which leaves the 
pilot and co-pilot free to perform the 
manual efforts incident to flying the 
plane, the cathode indicator constantly 
indicating the attitude of the aircraft 
with regard to the observed radio 
signal being employed for guidance 
purposes. When the screen image is 
vertical (see photo) the pilot knows 
he is on course while any deviation of 
the line pattern from the vertical in- 
dicates veering to the right or left of 
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rubber-like tube held in a cavity of the 

Forces generated by the brake lin- 
ing are translated equally to the cir- 
cumferences of the torque frame 
through mating lugs registering in 
notches on the brake lining. 

Features include: uniformity of 
pressure against the brake drum ; 
ability of the brake to conform under 
all conditions, and long lining life and 
automatic adjustments for lining 
wear — Aviation, May, 193S. 

Sodium Marker Light 

Westinghouse runway marker 
aids night landings 

An entirely new type runway 
marker light has been developed by the 
Westinghouse Electric & Mfg. Com- 
pany. Casting a horizontal beam in- 
stead of vertical, the new light holds 



90 per cent of the illumination within 
10 deg. of the horizontal, casting a 
path of light along the runway bound- 
ary. The entire unit is buried beneath 
the runway surface except for a flat 
elongated button head which contains 
the lens and light element. The lens 
is made of the new almost unbreakable 
Herculite glass. Light is furnished 
by a sodium vapor unit and, being 
monochromatic is said to penetrate 
fog and haze to a high degree — 
Aviation, May, 1938. 

Flap Indicator 

By General Electric shows posi- 
tion of landing gear as well 

First of a new line of aircraft in- 
struments to lie offered by General 
Electric Co., Schenectady, New York, 
is a single indicating instrument which 
shows graphically the position of flaps 
and landing gear, including tail wheel, 
on planes fitted with retractable gear. 
Other electrical instruments are to be 
offered for indicating oil pressure, fuel 
pressure, oil temperature, manifold 
pressure, carburetor air temperature 
and free-air temperature. All will be 
operated by the new d.c. Selsyns, a 
recent G.E. development which is an 
application of the well-known self- 
synchronous ■ motor principle common 
to a.c. current, to use with d.c. cur- 
rent. Available in standard size air- 
craft instrument cases, with radio 
shielding and dial illumination, the 
G.E. landing gear and flap position 
instrument system complete, including 
all four units, weighs only 35 oz.— 
Aviation. May. 1938. 

Window Shopping 

Interesting catalogs recently 
received 

Write direct to manufacturer for the 
following : 

American Lava Corporation. 
Chattanooga, Tennessee. 

Ceramic Chart — A one page chart 
listing properties of cereamic insulat- 
ing materials of the American Lava 
Corporation. 

Black & Decker Mfg. Co. 

Towson. Maryland. 

If>38 catalog of portable tools — A 
lieauti fully illustrated 56-page cata- 
log of the Black & Decker line of 
portable electric tools. 

Mullins Mfg. Corf., 

Warren, Ohio. 

Material Handling Equipment Cata- 
log — A catalog of general interest to 


all factory and warehouse men, but 
of special interest to aviation plant 
men, due to unique nature of equip- 
ment described, which gives promise 
of great flexibility and economy in 
handling of a wide range of materials 
that must be stored or moved around 
the aircraft factory. 

Parker Appliance Company, 
Cleveland, Ohio. 

Additional data sheets for Parker En- 
gineering Bulletin No. 36. Of value 
to everyone concerned with hydraulic 
systems. 

Rauiant Lamp Corporation, 

25-21 Lexington St., 

Newark, N.J. 

Radiant lamp catalog — A booklet de- 
scribing precision lamps for aircraft 
landing lights, airport floodlights, air- 
ways and airport beacons, etc. 

Snyder Aircraft Corp. 

Municipal Airport 
Chicago, III. 

A 64-page catalog of accessories, ma- 
terials, and parts with additional use- 
ful information for pilots and operat- 


Struthers Dunn, Inc., 

139 North Juniper Street, 
Philadelphia, Penna. 

Struthers Dunn Technical Catalog — 
Describes a complete line of electric 
relays, timers, and thermostats. Write 
for Catalog D. 

The Weatherhead Company, 

300 East 131st St., 

Cleveland, Ohio. 

Aviation tube fittings and flexible 
hoses — A beautifully bound catalog 
of latest tube fittings and flexible 
hoses manufactured for the aircraft 
trade. Twenty-eight pages of pertin- 


Westinghouse Electric & Mfg. Co.. 
East Pittsburgh, Penna. 

IVcstinghouse Sodium Contact Lights 
— A leaflet describing lights designed 
primarily for use on the approach 
end of runways. Such airport lights 
are carefully described and illus- 

Willson Products, Inc., 

Reading, Penna. 

IVillson products for industrial safety 
— A general catalog listing in 34 
pages the safety devices such as gog- 
gles and hoods, respirators, etc., of- 
fered by Willson. 

Aviation, May, 1938. 
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in the sense that a 
FINE DESIGN IS IMPROVED 





The New Reliant has a score of new features . . . better 
speed . . . slower landing speed . . . more vision . . . 
better brakes . . . softer shock absorbers and a number of 
other desirable improvements which make flying easier, 
more comfortable and reduce operating costs. 

The New Reliant does improve a fine pattern so popular 
during the past few years that we have been able to say 
that Reliants are America's First Choice four — five passen- 
ger cabin planes . . . we say this because more people 
bought more Reliants than most all similar types of planes 
combined. 

We hope you will like the New 1938 Reliant so much that 
you will buy it .. . we invite you to visit your Stinson Dis- 
tributor . . . he will allow you to examine the Reliant as 
crtically as you please . . . then fly it enough to appreciate 
its superior points . . . it is our experience that the more 
carefully a Reliant is compared with other planes, and the 
more it is flown the surer are the probabilities that the 
Reliant will be the plane purchased . . . we can't talk 
quality into a Reliant but we do put it there where you can 
see and feel and fly it . . . ask for a demonstration. 


STINSON AIRCRAFT CORPORATION 

(Division of Aviation Manufacturing Corporation) WAYNE (Detroit Suburb) MICHIGAN 
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Ko U sman Station Barometer 

The radio operator has set the hands of 
his Kollsman Station Barometer to 1,740 
feet, the altitude of the airport, and reads 
from the barometric scale the Standard 
Atmosphere sea level pressure, 29.95 inches 
of mercury, as shown at the right. This fig- 
ure he transmits to all incoming pilots as 
“Kollsman 29.95”. The combination of 
Kollsman Station Barometers on the ground 
and Kollsman Sensitive Altimeters in the 
air is helping to maintain safety records 
of airline operation throughout the world. 


Kollsman S&nAitioe. Altimeter 

“Kollsman two nine nine five” is the radio 
message the pilot has received from the air- 
port toward which he is flying. He has set the 
barometric scale of his Kollsman Sensitive 
Altimeter to 29.95, as shown at the left, and is 
flying at an altitude of 7,000 feet. He knows 
that the altitude of the airport is 1,740 feet, 
and he knows that his altimeter will read that 
precise figure as his wheels touch the runway. 


KOLLSMAN 


PRECISION 

AIRCRAFT 

INSTRUMENTS 


KOLLSMAN INSTRUMENT COMPANY, INC., 8008 FORTY-FIFTH AVE., ELMHURST, N. Y. 

WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL, GLENDALE, CAL. 


Ryan votes for AIRWHEELS' 



S AFETY, comfort and "soft” land- 
ings are three big reasons why 
the Ryan Aeronautical Company has 
standardized on Goodyear wheel equip- 
ment for the past four years. Its two latest 
ships — the snappy Ryan S-T sport training 
plane and the Ryan S-C metal cabin plane — are both 
equipped with Goodyear Airwheels, Goodyear air- 
plane disc brakes and Goodyear tailwheel. 


In selecting Goodyear disc brakes Ryan 
checks with the experience of many other 
leading manufacturers who say these smooth-action, 
powerful brakes are the safest, surest, most depend- 
able made. 


Maximum safety in landing and taking-ofi'— on any 
field — is insured by big, super-soft, extra low- 
pressure Airwheels with their wide, weight-spread- 
ing tread. They do not bog down in mud, sand or 
soft ground; they smooth out rough fields — absorb 
bounce and jar. 

•AIRWHEEL, a registered trade-mark 


That is why more and more ships throughout the 
world are being equipped with Goodyear tires, 
wheels and brakes. Let us cooperate with you 
in designing tire and wheel equipment for your 
new models — write Goodyear, Akron, Ohio, or Los 
Angeles, California. 
of The Goodyear Tire & Rubber Company. 






25 YEARS' EXPERIENCE BUILDING FOUR-ENGINED AIRPLANES 



May 13th marks the twenty-filth anniversary of the first 
flight in history of a four-engined airplane. It was 
the Sikorsky shown above, seventy-three of which were 
built and successfully flown between 1913 and 1917. 

NAVY'S LARGEST 

PATROL BOMBER 

The "Flying Dreadnaught", Sikorsky's latest four-engined 
development, reflects 25 years' experience in the de- 
sign and construction of multi-engined equipment . . . 
Officially designated as the XPBS-1, this huge flying 
boat is the U. S. Navy’s largest patrol bomber. 
Hk Sikorsky Aircraft, one of the four divisions of 
i> .«\ United Aircraft Corporation, Bridgeport, Connecticut. 





BOEING TRANSATLANTIC' 
CLIPPER for Pon American 


■J-n the keen international 
transport America stands i 
types of superliners will soon 
the skies, as America’s bid 


rivalry for leadership in air 
tady. Three magnificent new 
be winging their way through 
or continued air supremacy. 


^Keeping pace with the swi 
. Hamilton Standard is als 
ment, the HYDROMATIC quid 
fitted to each of the engine 


advance in aircraft design, 
ready. Its latest develop- 
feathering PROPELLER, will be 
| of these great new aircraft. 


SOEING.STRATOLINER 

or TWA and Pan American 


DOUGLAS DC- 


sport for Unifed, 


HAMILTON STANDARD PROPELLERS 

&ne oft the ft out diviiioni oft United. -Ghczaftt (?otpotation 

EAST HARTFORD, CONNECTICUT 
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Room ami Comfort 1 without 

B OIK 


Bulk adds weight. Bulk adds drag. Weight 
and drag require horsepower . . . and horse- 
power is expensive to buy and operate. 

The goal achieved by designers of the new 
Fairchild “24” is the elimination of useless 
weight, drag and bulk . . . plus the provision of 
ample room and comfort for four . . . combined 
with the simplest, easiest, safest and most 
enjoyable handling characteristics yet offered 
to the private owner. 

To convince yourself how perfectly this has 
been accomplished, we suggest you permit us to 
arrange a demonstration at your convenience. 
Fairchild Aircraft Corp., Hagerstown, Maryland 






Going Places In 1938? 
Then Let This FREE 
Book Help You 

Newcomer or old timer — you will find practical, tested ideas 
in the pages of this book, specially compiled by the editors 
of AVIATION to meet the needs of Students, Pilots, 
Mechanics, Plane Owners, Fixed Base Operators, Trans- 
port and Airport Men. It is yours, without cost, with your 
subscription to AVIATION — the monthly issues of which 
bring you equally practical ideas for making your way in 
your chosen work. 



While we call the book “Money Making Ideas" it's 
not a mere collection of ways in which to earn cash. 
It is filled with fresh, inspiring ideas that are self 
starters for live wire men. It's the kind of a book 
that encourages you to head for the top — by showing 
you how other men (many with such handicaps as 
no money, small town locations, etc.) have forged 
ahead and realized their aviation ambitions. 

If you’re just starting out — if you're experienced but 


feel you’re in a groove — if you’re impatient to get 
ahead faster — this book and the monthly issues of 
AVIATION can help you with these aims. Thou- 
sands of our readers who started with us as students 
are now important men in the world of flying. They 
claim that the all round coverage and information 
brought them by AVIATION has helped them to 
advance. This same material can help you. And the 
cream of much of it is contained in the pages of 
“Money Making Ideas” which comes to you free. 


Forward March In Your Flying Career — with 
AVIATION and this 128 page, practical book 



MAIL THIS COUPON AT ONCE 


Attention: Present Subscribers 


tion, 330 W. 


ad St., New York, N. Y. 



T HAT was “long distance” fly- 
ing in 1910! 


A 310,000 prize offered by the 
New York World inspired Glenn 
Curtiss to make the first long dis- 
tance flight in the Western Hemi- 
sphere— Albany to New York- 
143 miles! When the special train 
that accompanied him had diffi- 
culty in keeping up, aviation 
sounded a warning that all land 


transportation must look to its 

Last year, three Russians flew 
from Moscow to Portland, Ore- 
gon, to set the present all-time 
long distance record of 6,359 miles. 

Between Curtiss’ flight and that 
of the Russians lay 27 years of re- 
search and development to im- 
prove the inseparably linked fuel 
and engine. Between the Russians’ 


flight and the long distance record 
27 years from now lies the same 
relentless program of research 
for the betterment of fuels and 
engines. 

That is why Ethyl engineers, 
along with aviation engineers, are 
working continuously on further 
fuel and engine development. 
Ethyl Gasoline Corporation, 
Chrysler Building, New York, N.Y. 






ShrarASS Xt, York, X. V. 
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“One of the best technical books on 
an aeronautical subject I have ever 
seen.” 
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WORLD 








TRAVEL WITH SPEED, 
COMFORT AND ECONOMY 
. . . ON THE AIRLINES 





GENERAL TIRE & RUBBER CO. 

AKRON • OHIO 



generai^4^ 

KNOWN ROUND THE WORLD FOR SAFETY 


FIFTY YEARS 


XSTB FM EXT EEAIIERS II 



TODAY 


/ I mm 



month, the Weston Electrical 
trument Corporation begins its 
ond half-century of leadership 
electrical measurement. Naturally, 
s an occasion justifying legitimate 
de and self-satisfaction. 

Yet, for this very reason, fifty years can be a dan- 
gerous age. The temptation to dwell upon past achieve- 
ment can harden the arteries of progress. At fifty, the 
will to challenge tomorrow’s needs and tomorrow’s dif- 
ficulties vigorously and open-mindedly — as a youth with 
nothing to lose would challenge them — frequently 
grows weak. 

There is one very good reason, however, why the 
beginning of a new half-century still finds Weston 
a typically young organization in its attitude toward 
new industrial wants, new methods for meeting them, 
and new techniques of manufacture. From the time 


when Dr. Weston sketched the design for the first 
Model 1 instrument, pioneering became a deliberate Weston 
policy. Before the phrase "industrial research” came into 
the language, Weston engineers were busy at it! 

Now, after fifty years, pioneering has become an 
ingrained habit at Weston — unaffected by the rush 
demands of boom- times or the curtailments of leaner 
periods. So far this year, for example, four fundamental 
instrument improvements are going into production. 
Three more are in the test stage. A half-dozen others are 
on the drawing boards of the engineering department. 

That is why, at the half-century mark, Weston is 
not stopping to "point with pride” at what has been ac- 
complished in its first fifty years. Rather, we ask with 
a youthful enthusiasm we see no reason to suppress: 
Watch what Weston is doing . . . will continue doing 
... all during the next! . . . Weston Electrical Instru- 
ment Corp., 616 Frelinghuysen Avenue, Newark, N. J. 




as 




mEHHSCO 

ENGINES-50 h.p. to 250 h.p. 





STANDARD 

type equipment for 
the Air Forces of 
over 45 Governments 
including those of the 
United States and Great 


IRVIN CHAIR CHUTES 

for Cabin Planes, for personal 
and business use. 


IRVING AIR CHUTE CO., INC. 

1670 Jefferson Ave., Buffalo, N. Y. 






“EXHAUST 

MANIFOLDS 

by 

SOLAR" 


XPERIENCE 


into the manifold designs 
Of T.W.A/S NEW BOEINGS 

In solving exhaust manifold 
problems there is no substitute 
for experience. The depend- 
ability of an exhaust manifold is 
so important in maintaining the 
safety factor of airplane oper- 
ation that many build- 
ers and air lines 


Do you know 
that . . . 

each month our subscrip- 
tion department receives 
more than 150 requests 
for “back” issues of 
AVIATION? 

If we printed extra copies 
of our monthly issues, we 
would be glad to comply 
with these requests, but 
unfortunately we have no 
way of knowing in advance 
just how many of our news- 
stand readers will “miss” 

• 

But We Do Know — that 
each of these requests indi- 
cates a reader has “missed” 
just the issue he could make 
valued use of. 

Insure your receiving 
AVIATION regularly by 
filling in the coupon below, 
today . . . 
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HALL PATROL BOATS 

In U. S. Coast Guard Service 


OUTSTANDING PERFORMANCE 


Loiv Landing Speed 

Amazing Take Off 
Long Range 

Rough Water Ruggedness 


Built to Satisfy U. S. Coast Guard’s Toughest Service Requirements 
Available for Export 


HALL - ALUMINUM AIRCRAFT COUP., BRISTOL. PA. 





FABRICATORS OF SHEET METAL 
AND TUBULAR PARTS FOR AIRCRAFT 

Conlfatlors to tho Government and loading monulotturon 


When you want IVIcil 

put your advertising for them on 
the same basis as other publicity. 

If you want competent and efficient executives 
or assistants, experienced in the field served by 

among the readers' of this paper. You can 

advertisement or possibly find the man you want 
among the Position Wanted advertisers in 

AVIATION “CLASSIFIED” 


HIGHEST DEGREE DF SAFETY 


AVIATION 


(jTj.j Off Airway" Routes 

U ' with EDO FLOATS 


Into the wilds to hunt, fish or explore— a seaplane 
offers you perfect freedom. Every lake, stream or bay 
becomes your private airport, with no airway traffic 
rules to trammel you. Remote crests and secluded 
valleys are easily reached by air "the seaplane way." 
Your ship can be quickly converted for summer 
sport use with EDO Float Gear. Write to EDO 
l AIRCRAFT CORPORATION, 402 2nd Street, 
College Point, tong Island, New York. 



LOOKING FOR SOMETHING? 

— of course you are. Every reader of AVIATION is. Some find what they are looking f 
editorial pages, some in the advertising by manufacturers,. some in the "Classified" advertisements. 

engine, part, product or business opportunity that you may be able to supply, or want. You 
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B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 


WELLINGTON SEARS COMPANY 


NEW YORK CITY 


DZUS FASTENERS 


SIMPLICITY-i-SPEED- : -SAFETY 




DIES • JIGS • FIXTURES • SPECIAL MACHINERY 




flumuipp 


AVIATION ECOIPMENT A EXPORT • INC. 

2* Ecivtc kittti. New Vocn Cn». U. S. A. C*u« t Acddcm: AVICUIPO 


AVIATION 






“Pulling Power” 

Power to pull your sales volume UP. . .your sales costs DOWN 


Each one of the 25 McGraw-Hill Publications possesses this 
effective kind of pulling power, because each one shares 
with all the others these exclusive McGraw-Hill features : — 


• A Field Force of 200 men to collect your audience: 


McGraw-Hill's representatives make over a million calls 
a year to secure a "mapped circulation” of the key men, 
the men who have influence in Industry’s buying. Publish- 
ing 25 papers, we can go after worthwhile subscribers, no 
matter how distant. McGraw-Hill subscribers pay in ad- 
vance for these publications. McGraw-Hill Publications 


comprise, in their subscription lists, a virtual classified 
directory of the most important men in America for the 
industrial advertiser. They are the leading publications 
in their respective field; trusted buying guides of the men 
who influence purchases of capital goods, equipment and 
supplies. 


• 140 Selected Editors to produce papers men have to read: 


Here is the largest staff of engineering specialists of any 
publishing house. Their constant interchange of new ideas 
in all fields adds strength to each individual publication. 
McGraw-Hill editorials promote buying, urge moderniza- 


tion, show how new equipment leads the way to better 
products and bigger profits. They upset complacency, stim- 
ulate ambition, and create desire for improvements and 
progress. 


• Special Facilities for industrial advertisers: 


McGraw-Hill’s group resources permit the most compre- 
hensive industrial research department in the country — 
as well as splendid departments in Copy, Photography, 


and Illustration. Trained salesmen use these — and many 
others — to help advertisers and agencies with ideas for 
sales and advertising. 


Combined , these exclusive features have made McGraw-Hill Publications 
the individual leaders in every field they cover. 


McGraw-Hill Riblications 

McGRAW-HILL PUBLISHING COMPANY, INC., 330 WEST 42nd STREET, NEW YORK, N. Y. 
Atlanta • Boston . Chicago • Cleveland • Detroit • London • Philadelphia - San Francisco • St. Louis • Washington 
American Machinist... Aviation... Bus Transportation... Business Week. ..Chemical Sc Metallurgical Engineering... Coal Age ... Construction 
Methods and Equipment . . . Electrical Contracting . . . Electrical Merchandising . . . Electrical West . . . Electrical Wholesaling . . . Electrical World 
...Electronics... Engineering and Mining Journal. .. E&MJ Markets... Engineering News-Record... Factory Management and Maintenance... 
Food Industries ... Industrial Selling. ..Mill Supplies. .. Power. .. Product Engineering. . . Radio Retailing. . .Textile World. . .Transit Journal 
Catalog unit Directory Services— Appliance Specifications and Directory. . . Coal Mining Catalog. . . Coal Mine Directory. . . Directory Edition 
of Mill Supplies . . . Electrical Buyers Reference-Electrical Contracting Edition . . . Electrical Buyers Reference-Electrical World Edition . . . 
Food Industries Catalogs and Directory, . . Keystone Coal Buyers Manual . . . McGraw Central Station Directory. . . McGraw Transit Directory 
. . . Metal Quarry Catalogs . . . Official American Textile Directory . . .Textile World Yearbook and Catalog. 
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BERRYLOID 


AIRCRAFT FINISHES 


If there is anything you want ■ 



■a!* MBghsay 

DART presents its new model-G ... a product 


commercial operator. 

Two-piece, side-by-side seeting . ........ 

*" ' -' — 1 — *— . 130 mph. speed . . . 


90 hp. Lambert 

Write now tor descriptive literature. 


DART MANUFACTURING CORPORATION 

PORT COLUMBUS COLU MBUS.Od I O 


AVIATION 





Planes / Engines and Parts For Sale — P roducts — Services 



Sedan 

EQUIPMENT— Welding outfit, tractor, misc. parts, office eq uipt., etc. 


Planes, Engines and Parts For Sale — Products — Services 
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Planes, Engines and Parts For Sale — Products — Services 
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97 — Stewart Technical School. . . 


Page 95 — Vimalen Co.. Inc.. The... 


Palje l,u - 


U. S. Goveri 


J, Materiel Division, 

omen of the Contracting Officer. — ' The War 
Department Invited ^the submission In com- 

In the following advertisement^ Circular 
Proposal No. 3S— 020, dated March S, 1038, 


Time. March jL 1939. ^Full particulars with 


w. U ^r"ghl P FS , |d.°' Dayton? 
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■ DEMONSTRATOR: 
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nd fell dttaill lo hit: Inlet, stating salary and 


Financial Assistance Wanted | 


itcFARliNO AIRCRAFT C 




EASTERN AERONAUTICAL C 


Positions Wanted 

production i v <, 7 k »'jVcc»i'i ' i .’nil 
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EXECUTIVE— DESIRES POSlTfO^in. litcrall 
Mr?mce^ r, Fifiem el yMrs^*Pmdu5o^ U Maaag«. 

Easmsrsa-iSsBSjss^ 

of maleiia^ and Julies in^ ran^ of Pordumoa 




WANTED, Used Wee M.Ta'n “gT n wh "f h Fd l.“ 

Wm! 11. lug 17?’Eoaiwa>', Lorain. Ohio! HOI Columbia Road. Doichesier. Mass. 

Business Opportunities 


SIKORSKY S-39 

HEANEY LABORATORY 




STEERABLE TAIL-WHEELS ARE INSURANCE 

Priee S25.00 

For Taylor Cubs, Rearwin. Taylorcraft, Porterfield and Aeronca. 

Additional ASSOCIATE sT I A c! 


Planes, Engines and Parts For Sale — Products — Services 


Be Your Own Boss 



earn 

*200 

a week 


We offer you a new Cub airplane, a transport license and a 
position in aviation tor a tew dollars more than the price of 

DO YOU WANT TO KNOW 

How to Become a Successful Airplane Dealer? 

What Bennett Air Service Graduates Have Accomplished for Themselves? 
IF YOU WANT THE ANSWERS TO THESE QUESTIONS, WRITE FOR OUR 
DESCRIPTIVE BOOKLET. IT’S FREE. 

BENNETT AIR SERVICE, BOX 247-A, HIGHTSTOWN, N. J. 




APR RENTICES 




WARREN SCHOOL OF AERONAUTICS 


SCHOOLS 


STEWART 
• TECH 


Aviation Training 


Get into Aviation 

RISING SUN "AIRCRAFT SCHOOL 


X 


WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 


ANEMOMETER 

Noc-otT 

1 ^ (jJfHOSE Cl AMPS ^ 

1 M. C. STEWART 

.•8 MANUFACTURER 

Take Note 

SUPREME WOOD PROPELLERS 

?t°Tmcr^l'*SteoMfc° Supply* Co.?°wich?UL 

SUPREME I'ROI'EI.I.ER CO. 

76359 GratlBI Ave.. Oetcelt (liibur&l Roiedlla, Mich. 



THE AIRMEN'S WATCH 




WRIGHT GYPSY 
AMERICAN CIRRUS 


LNUFACTURINC 


■ T I TANIN E- ' 




TITANINE INC. 


Cl 


Here's a New But Proven LIGHT-AIRCRAFT 

FULL-SWIVEL TAIL WHEEL 

160° SWIVEL-DAMPENED • PNEUMATIC T 

"eZZ"a«Z rf”™' P R*l C E 3 sY 9.5 o' I mmrClart ' 9li I o' 1 





Aviation Schools 


LUSCOMBE SCHOOL 
AERONAUTICS 

WEST TRENTON, N. J. 

• 

Specialised Training 

Metal Airplane 
Engineering and 
Construction 
Set Your Start by Writing 

NOW 

For Details, Given in Our 
FREE FOLDER 

"Opportunity in Aviation” 





i Writs °ior catalog. "ssi'l 
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WIN YOUR WINGS 

WITH THE 



Jffll 
SCHOOL OF AVIATION 


AN AVIATION CARTER 


OFFERS YOU A 
GREAT FUTURE 


17 REASONS WHY 



Jjjj Curtiss-Wfight Techn ical I ns titut e 




INDEX TO ADVERTISEHS 



Bendix Aircraft Spark Plugs are winning 
new and even greater prestige each day 
by their sturdy, efficient, dependable per- 
formance in engines of high power output. 


SCINTILLA MAGNETO CO., INC. 

( Subsidiary of Bendix Aviation Corporation) 

SIDNEY, NEW YORK 




EXACTLY 29.92 


SENSITIVE ALTIMETER 


Greater accuracy and quicker, easier reading are 
features of the Pioneer Sensitive Altimeter . . . 
attained through Pioneer's direct-reading baro- 
metric setting. The wide acceptance so quickly 
won by this recent Pioneer contribution to 
flying safety, is a most gratifying proof of the 
industry’s confidence in Pioneer Instruments. 
PIONEER INSTRUMENT COMPANY, Inc. 

(Sal,, idinry of Bend tx Aviation Corpora, ion) 

754 LEXINGTON AVENUE • BROOKLYN, NEW YORK 



■ for 38 YEARS a famous 
name in the air cooled 
engine field, announces 
its new light aircraft 
engine, — the 4AC-150 


the FRANKLIN aircraft engine is 

DEPEtlDRBLE because its adequate 

cooling system assures a cool-running engine at 
all times. Further dependability is provided by 
ample bearing surfaces, full pressure lubrication 
to all bearings and valve mechanism, and 
hydraulic valve lifters. 


lOmPdRE \ 

uiith the others 


Oil Consumption at 2300 RPM — 2 ounces per hour 
Installed Weight (including hub) 156 pounds 


Etonomitni because its amazingly 

efficient cooling system permits the use of higher 
compression ratios which result in lower gasoline 
and oil consumption. The engine is rated for 70 
octane gasoline, or better, and also uses 14 mm. 
automotive spark plugs and 

COSTS LESS to maintain because 

the full pressure lubrication of its valve assembly, 
and the use of hydraulic valve lifters, prolong 
the life of valves and valve mechanism and 
render periodic valve adjustment unnecessary. 
Maintenance costs are 
further reduced through 
the use of steel backed, 
replaceable bearings. 


-and BETTER PERFORBinnCE 

is assured because the counter-balanced crank- 
shaft eliminates vibration. Also, by using alumi- 
num air deflectors to force an even distribution 
of air over the cylinders, the engine will not 
overheat. These are but two of the features which 
contribute to the engine's maximum performance 
under the most severe operating conditions. 
• ASK YOUR DEALER for a demonstration 
flight. For complete specifications of the 
Franklin 4AC-150, write for bulletin 158 — 
free upon request. 


AIRCOOLED fllOTORS CORPORATION 

Executive Offices • 515 MADISON AVENUE 

NEW YORK, N. Y. Factory • SYRACUSE. N. Y. 



★ OUR ROLE IN THE 
AIRCRAFT INDUSTRY 



TODAY you take for granted the usefulness of 
Aluminum to aeronautics. But only yesterday, 
it seems, there was no “for granted” about it. 
When Aluminum was seriously proposed for 
aircraft construction, aviation engineers and 
designers wanted proof — proof 
that Aluminum would be helpful, 
proof that Aluminum would be 
mical, but proof, chiefly, 
that it would be reliable. 

That skepticism was under- 
standable, commendable. A hasty, 
ill-starred experiment might re- 
tard aviation progress by decades. 

And there was, on our part, precedent aplenty for 
attacking the problem. When Charles Martin Hall 
and his associates produced their first ingots of 
Aluminum, they could hardly sell their metal at any 
price until they had proved it could be rolled, cast, 
shaped into useful forms. To prove the point, they 
had to do the rolling and casting and shaping them- 
selves, in their own shops. 

In the same way, Aluminum Alloys have developed 
as a raw material for aircraft. The industry worked 
out designs based on the potentialities of Aluminum. 


Then it became our responsibility to make the capa- 
bilities of Aluminum Alloys serve practically, eco- 
nomically and reliably in all the many forms needed 
by the industry. We devoted the time and talents of 
a large technical staff to these problems, and backed 
them with the expensive equipment needed. There 
came a day when the men who build aircraft said 
almost unanimously: “Aluminum fits the needs of 
the aircraft industry. It is both useful and desirable.” 

But designers are wanting still greater fatigue re- 
sistance for one application, higher tensile strength 
for another, better strength at high temperature in a 
third, greater resistance to corrosion. . . . 

So our technical staff keeps everlastingly at it. 

The work continues. It 
must. It is our role in the 
aviation industry; the facil- 
ities for research and fabri- 
cation are one piece with 
the production of the virgin 
metal. The usefulness of 
the metal to you is part and 
parcel of the technical cooperation which goes with 
it. Aluminum Company of America 2182 Gulf 
Building, Pittsburgh, Pennsylvania. 
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ALUMINUM COMPANY OF AMERICA 
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T HE natural pride which all America takes 
in the new Boeing "314" Pan-American 
Clipper Ships is shared by Eclipse. These 
magnificent 74 passenger flying boats— largest 
passenger airplanes to be placed in service in 
the World, powered with four 1500 horsepower 
Wright Cyclone engines, most powerful of their 
type, carry many units of Eclipse manufacture. 

Years of satisfactory service has warranted 
this renewal of confidence and Eclipse is justly 
proud of this enviable record. 

ECLIPSE AVIATION CORPORATION 

EAST ORANGE, NEW JERSEY 

(Subsidiary ofBendix Aviation Corporation) 



